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BACKGROUND: Communicable diseases affecting military personnel in sub-

Saharan Africa impact the overall health of soldiers and their contacts, and include 

human immunodeficiency virus (HIV) and syphilis infections. Understanding the risks of 

acquisition and transmission of sexually transmissible infections, particularly of HIV, is 

critical in shaping effective prevention interventions among soldiers in Sierra Leone. 

Sexual behaviors including partner types and condom use, as well as other behaviors such 

as alcohol use and gender-specific beliefs surrounding female genital mutilation/cutting 

(FGM/C) were investigated in order to determine their influence on HIV and syphilis 

transmission risk.   

METHODS: This cross-sectional study recruited soldiers from the Sierra Leone 

Armed Forces using random systematic sampling in 2013. Participants were individually 



 

 xvii 

interviewed using a structured computer-assisted questionnaire. The seroprevalence of 

HIV and syphilis was assessed using rapid testing algorithms. Alcohol-related sexual 

disinhibition (ARSD) was examined among male soldiers living in Eastern Sierra Leone. 

Opinions towards the influence of FGM/C on partner selection, STI protection, and 

condom use were evaluated. Demographic and behavioral characteristics associated with 

these beliefs were analyzed. 

RESULTS: We found that female gender, unplanned sex after alcohol use, using a 

condom at last sex, having multiple concurrent sexual partnerships, and HIV testing 

outside of military clinics were positively associated with HIV status (p<0.05). Positive 

syphilis serology was associated with older age, and HIV-infection. Secondly, ARSD was 

significantly associated with cohabitating with a sexual partner, paying for sex, no 

previous HIV testing, and acquiring an STI. Overall, 1 in 6 men believed that FGM/C 

affected their choice in sexual partner, that the practice was protective against STIs and 

the justification for unprotected sex. Similarly, 1 in 4 women reported the same beliefs. 

Attitudes on partner selection were associated with lower education and low knowledge 

of HIV transmission pathways among men. Among women participants, believing that 

FGM/C protected from STIs was positively associated with being HIV-positive. 

CONCLUSION: This research demonstrated several behaviors and beliefs that 

expose soldiers to STIs. These behaviors should be addressed among soldiers through 

integrated interventions covering education on HIV transmission, alcohol use reduction, 

and sensitization on the adverse outcomes of FGM/C.  
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CHAPTER 1.  

Literature Review and Objectives 
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INTRODUCTION 

The findings presented in this dissertation stem from a cross-sectional multi-site 

study among members of the Republic of Sierra Leone Armed Forces (RSLAF). Data 

were collected from April-May 2013. The study was conducted in part to help the 

military tailor better HIV prevention programs in order to continue supporting public 

health efforts among their service members. The RSLAF supported this study in 

collaboration with the United States Department of Defense HIV/AIDS Prevention 

Program, based at the Naval Health Research Center (NHRC) in San Diego, California. 

The information used in this dissertation was composed of 3 parts: a structured computer-

assisted questionnaire, HIV rapid testing, and syphilis rapid testing. Institutional Review 

Boards (IRBs) located at NHRC, the Sierra Leone Ministry of Health and Sanitation, and 

at San Diego Sate University approved this study. 

 

COUNTRY PROFILE 

The sub-Saharan country of Sierra Leone has approximately 6 million inhabitants. 

It is a developing country with extremely limited public and government resources 

including access to safe drinking water. The development of public infrastructures was 

hindered by a decade long brutal civil war that ended in 2002. Concerning national public 

health, the country’s population has a high burden of many infectious diseases such as 

malaria, cholera, HIV, and tuberculosis [1].  

The country’s military, the RSLAF, includes 3 branches (Army, Navy, and Air 

Force) and includes approximately 8500 members. Because the military represents a 

snapshot of the population that has increased monetary means through steady 
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employment and intrinsic behavioral characteristics, studying this population in terms of 

risk factors and gender norms is of great interest. 

 

HIV AND SYPHILIS  

The overall prevalence of HIV among Sierra Leonean adults aged 15-49 years old 

is 1.5% (95% confidence interval 1.2-2.0%), equaling to approximately 57000 people 

living with HIV, in country of less than 6 million inhabitants [2]. The national prevalence 

of syphilis in Sierra Leone is unknown as there are no nationwide surveillance systems in 

the general population. However, reports for antenatal clinics have indicated an 

approximately 1.4 % rate among pregnant women [3]. This biased population sample can 

underestimate the true prevalence of syphilis in this population. 

HIV and syphilis are both diseases that are mainly sexually transmitted, but can 

also be vertically transmitted from a mother to a child; therefore increasing the pool of 

individuals at risk. In Sierra Leone, HIV is mostly transmitted through heterosexual 

contact, particularly by having transactional sex with a sex worker, or by having multiple 

concurrent sexual partnerships [4, 5]. The HIV prevalence rate among sex workers has 

been found to be more than five times higher (8.5%) than that of the general population 

according to data collected in 2010 [6]. Moreover, commercial sex workers often report 

inconsistent condom use with clients [7, 8]. 

In Africa, specific determinants inherent to the armed forces can change the risk 

profile for sexually transmitted infections (STIs). In low-resource countries, military 

employment allows for greater financial resources and job stability. This monetary capital 

is often lacking for the public at-large, making military personnel attractive for sexual 
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transactions [9]. For instance, the Armed Forces in Sierra Leone have been documented 

to be at increased risk for acquiring HIV compared to their general population. 

Specifically, HIV prevalence in members of police forces and military were found to be 

2-4 times higher than that in the general population [10, 11]. Several observational 

studies performed in various sub-Saharan African military settings have found that 

increased financial resources among officers were correlated with increased number of 

sexual partners compared to lower ranking personnel [9, 12]. Other characteristics 

affecting the risk profile in this type of military population include less educational 

attainment and less knowledge on harm-reducing sexual practices, especially among the 

enlisted ranks [9, 12].  

It has been previously established that syphilis infections are more prevalent 

among patients with other STIs because of their similar transmission modes [13, 14]. In 

addition, genital ulcers caused by primary syphilis promote the transmission of HIV [15, 

16]. Moreover, the presence of HIV and syphilis co-infections can confirm the non-

consistent use of condoms and increased number of sexual partners [13].  

 

ALCOHOL-RELATED SEXUAL BEHAVIORS  

  The transmission of STIs is further enhanced by a combination of high-risk 

behaviors. The risk of acquiring HIV and/or syphilis increases exponentially through 

injection drug use, early onset of sexual intercourse, elevated number of sexual partners, 

and multiple and concurrent sexual partnership [17, 18]. Moreover, alcohol consumption 

has been shown to be positively associated with the risk for HIV through many cross-

sectional or retrospective cohort studies [19, 20].  More precisely, frequent heavy 
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drinking, binge drinking and other alcohol use disorders have been shown to highly 

correlate with the acquisition of HIV and other STIs [21, 22].  

Alcohol use has also been shown to trigger behavioral disinhibition, more 

particularly decreased sexual risk perception. Thrill seeking, impulsivity, or socially 

stigmatized behaviors tend to occur more frequently when alcohol is consumed [23]. The 

range of alcohol-related disinhibitory sexual behaviors use is varied, however these 

behaviors represent determinants of HIV transmission risk. These include sex with 

recently met casual partners, non-monogamous sexual partnerships, unprotected sex, 

seeking services of sex workers and other types of transactional sex, and unintended sex 

[20, 24–27]. Understanding alcohol-related sexual disinhibitory behaviors is important in 

order to better understand the transmission of HIV in this population.  

 

FEMALE GENITAL MUTILATION 

In Sierra Leone, female genital mutilation/cutting (FGM/C) occurs during coming 

of age rituals, during which a clitoridectomy with or without excision of the labia minora 

is performed [28, 29]. This ritual leads to the initiation of women into a culturally and 

politically powerful secret society referred to as Bondo. The prevalence of FGM/C in 

Sierra Leone is estimated between 90-94% among women aged 15-49 years old [30, 31]. 

In this West African region, the neighboring country of Guinea has a similarly high rate 

of FGM/C practiced (96%) [31]. Other countries in Africa where the practice of FGM/C 

is highly prevalent include Sudan, Egypt, Mali, and Ethiopia [31].  

The question of the practice of FGM/C is important especially surrounding 

maternal health and disease transmission. In addition to vaginal trauma caused by 
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FGM/C, using unsanitary equipment during the practice may facilitate the transmission of 

many infections [32]. More specifically concerning HIV, hypothesis have been developed 

citing that FGM/C could also directly contribute to HIV transmission modes [33, 34]. 

There are several morbid conditions linked to FGM/C such as with genital pain, bleeding 

and sores. Moreover, FGM/C is correlated with a number of severe maternal and fetal 

health outcomes such as obstructed labor, fetal distress, perineal tear, and post-partum 

hemorrhage [35, 36]. However, the causal connection between FGM/C and HIV has yet 

to be demonstrated in part due to the difficulty of studying a practice surrounded with 

such secrecy. 

In today’s society where awareness of the negative effects of the practice has 

increased, lack of education and ingrained beliefs likely contribute to the perpetuation of 

FGM/C [30, 37]. Furthermore, the link between FGM/C and high-risk sexual behaviors is 

raising increasing interest. Prior research has been mostly focusing on selected 

community opinions of the practice and less on its influence on sexual behaviors. There 

is qualitative evidence that the FGM/C status of women can affect marriageability, sexual 

pleasure, and faithfulness according to men interviewed [37, 38]. In addition, other 

surveys have found that beliefs surrounding social acceptance within the community at-

large and hygiene were also affected by FGM/C status [39]. Advocacy programs aimed at 

sensitizing the population about women rights and maternal health have been steadily 

implemented in the past decades. These included community-wide engagement in order 

to support the end of the practice [40]. 
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OBJECTIVES 

The purpose of this dissertation is the (1) estimate the prevalence of HIV and 

syphilis in an adult sexually active population, (2) identify behavioral risk factors 

affecting the risk for these STIs, (3) estimate the prevalence of unplanned or unprotected 

sex among men after alcohol consumption, (4) determine factors associated with 

unplanned or unprotected sex, and (5) examine the association of FGM/C on high-risk 

sexual behaviors linked to HIV transmission. 

The results from this dissertation study will add to the understanding of risky 

behaviors for STIs among the members of the Sierra Leone military, and provide 

evidence for targeted interventions to reduce the risk of horizontal HIV transmission due 

to alcohol consumption. These results will also close the gap in knowledge of the 

relationship between female genital mutilation and sexual behaviors including condom 

use, partner selection, and the belief of the practice granting protection for STIs. 
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CHAPTER 2.  

Prevalence and Risk Factors for Human Immunodeficiency Virus (HIV) and Syphilis 

Infections among Military Personnel in Sierra Leone 
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ABSTRACT 

Context: HIV and syphilis infections are common in military personnel in sub-

Saharan Africa, which impact combat preparedness and increase demands on the military 

health care system. The prevalence of HIV is estimated to be about 1.5% among the 

general population of Sierra Leone aged 15-49. We examined the prevalence and risk 

factors for these two common sexually transmitted infections in the Sierra Leone military 

personnel.  

Methods: This cross-sectional study examined 1157 randomly selected soldiers 

from the Sierra Leone Armed Forces from April to May 2013 using computer assisted 

personal interviews and rapid testing algorithms. Descriptive statistics and logistic 

regression methods were implemented to identify risk factors for HIV and syphilis 

separately. 

Results: The mean age among participants was 38 years old, 11.1% were female, 

and 86.5% were married. The seroprevalence of HIV and syphilis were 3.3% (95% CI: 

2.3-4.3%) and 7.3% (95% CI: 5.9-8.8%), respectively. In univariate analysis, lower 

educational attainment in women, multiple sexual partners, unintended sex after alcohol 

use, and use of condoms were associated with HIV status (p<0.05). In multivariable 

models, HIV infection was associated with female gender, unintended sex after alcohol 

use, using a condom at last sex, having multiple concurrent sexual partnerships, and HIV 

testing history at military facilities (p<0.05). Age, HIV status, and current region of 

residence were the only factors associated with syphilis. Deployment away from their 

home base, number of sexual partners, history of transactional sex, or partner types were 

not associated with HIV status (p≥0.05). 
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Conclusion: The prevalence of sexually transmitted infections among military 

personnel was higher than in the general population of Sierra Leone. Several high-risk 

sexual behaviors that expose soldiers to HIV and syphilis could be addressed through 

prevention interventions. 
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INTRODUCTION 

 

Sexually transmitted infections (STIs) such as the Human Immune-deficiency 

Virus (HIV) and syphilis potentially impact the Republic of Sierra Leone Armed Forces 

(RSLAF) by reducing their effectiveness and increasing the need for medical care. The 

RSLAF, which unites Army, Air Force, and Navy was established in 2002 after more 

than a decade of national civil war. It is tasked with protecting borders and national 

security. After a peak of around 13,000 troops in 2007, the strength of the force was 

reduced to approximately 8,500 members in 2010, by disbanding specific battalions and 

uniting others.  

 

In 2012, the national adult prevalence of HIV among 15-49 years old in Sierra 

Leone was estimated at 1.5% (95% confidence interval 1.0-2.1%), with an incidence of 

approximately 1.2 new infections per 1000 persons [1]. Mostly transmitted through 

heterosexual contact, principal risk factors for HIV transmission have been identified as 

having sex with a commercial sex worker and multiple sexual partnerships [2, 3]. Only 

2% of new infections are believed to be attributed to male-to-male sexual contact, and 

1% to injection drug use [2]. The prevalence of HIV varies regionally within Sierra 

Leone.  The most populated region (Western) has a population HIV prevalence of 2.7%, 

followed by the Eastern region at 1.4%, and the Southern and Northern regions with 

1.1% prevalence each [4]. In addition, specific subpopulations such as commercial sex 

workers (8.5%) and fishermen (3.8%) have higher HIV prevalence than the general 

population [5]. 
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Specific behaviors and factors increase the risk of sexually transmitted infections 

in African military personnel. The armed forces in Sierra Leone have been documented to 

be at increased risk for acquiring HIV compared to their general population. Specifically, 

HIV prevalence in members of police forces (5.8%) and military (3.3%) are 2-4 times 

higher than that in the general population [6, 7]. Several observational studies performed 

in Sub-Saharan African military settings have found that officers have more sexual 

partners than junior enlisted, probably because of increased financial resources. These 

studies also found less education and knowledge on harm-reducing sexual practices 

among the enlisted ranks [8, 9]. Moreover, soldiers often use the services of commercial 

sex workers who in turn report inconsistent condom use with clients [10, 11]. 

 

As expected from their shared mode of transmission, syphilis infections are more 

prevalent among patients with other STIs [12, 13]. Genital ulcers caused by primary 

syphilis promote the transmission of HIV [14, 15]. In Sierra Leone, the general 

population prevalence of syphilis is estimated to range from 1.5 to 5.2% [16]. In 2007, a 

prevalence of 1.9% was reported among Sierra Leone military members [7]. In another 

Sub-Saharan Africa setting such as Zambia where the national HIV prevalence is 

estimated at 17%, the prevalence of syphilis is about 4.2% [17, 18]. HIV and syphilis co-

infections can reveal a persistent pattern of riskier sexual behaviors, most notably the 

non-consistent use of condoms, and a large number of sexual partners [12].  
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The lack of detailed epidemiological evidence on sexual risk behaviors in the 

military population of Sierra Leone has hampered opportunities for prevention programs. 

This study describes the prevalence of HIV and syphilis in a stratified random sample of 

the 8,500 members of the RSLAF and identifies behavioral risk factors for these STIs. 

 

 

METHODS 

Study description 

Data was collected from April to May 2013 on 13 military sites across Sierra 

Leone for this cross-sectional bio-behavioral study. Sites were randomly selected to 

represent the diversity of military brigades and battalions, with agreement from the 

military hierarchy to access the sites and to conduct the study. The applied methodology 

has been described in full length elsewhere [19]. 

 

Geography of study sites 

Study sites were categorized into the geographical regions of Sierra Leone. The 

Western region included the Western Area Rural and Western Area Urban districts; the 

Eastern region included the districts of Kono, Kenema, and Kailahun; the Northern 

region included the districts of Port Loko, Tonkolili, Koinadugu, Bombali, and Kambia; 

and the Southern region included the districts of Moyamba, Bo, Bonthe, and Pujehun. In 

the Western Area Urban district, four sites were selected, and one from the Western Area 

Rural district, see Table 2.1. One military site was selected from each of the following 

districts Kambia, Bombali, Koinadugu, Kono, Kailahun, Bo, Kenema, and Pujehun. 
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Study population 

Male and female Sierra Leone military members over the age of 18 assigned to 

the study sites were eligible to be included in the study.  From the troops roster, 

individuals were randomly selected based on the military rank distributions (junior/senior 

officers, warrant officers/senior NCO, privates/junior NCO), and all available women 

were invited to participate. Consenting participants responded to a structured 

computerized personal interview performed by a trained study interviewer and were then 

tested for HIV and syphilis. HIV testing was performed in series according to the national 

guidelines using Alere Determine HIV-1/2 (Alere Medical Co., Ltd., Tokyo, Japan), and 

Uni-Gold Recombigen HIV (Trinity Biotech, Bray, Co Wicklow, Ireland). Syphilis status 

was assessed using ChemBio DPP Screen and Confirm Assay (Chembio Diagnostic 

Systems Inc, Medford, United States). Of the 1,193 consenting participants, the analysis 

was restricted to those with both syphilis and HIV test results and a completed 

questionnaire (n=1,157; 97.0% of the original sample).  

 

STI testing 

HIV infection was diagnosed if both rapid tests performed in series were positive, 

and a HIV-negative status was determined if the first test of the algorithm was negative. 

A positive syphilis diagnosis required treponomal antibodies only regardless of reaginic 

antibody results and indicated either past or current syphilis infection.  
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Study questionnaire 

The questionnaire surveyed general demographics such as age, birth district 

(categorized into regions), gender, marital status, and military characteristics, in 

particular military rank (private, junior NCO, senior NCO/warrant officer, junior 

officer/senior officer), and deployment history within the last two years. The second part 

of the questionnaire evaluated sexual behaviors, HIV testing history and utilization of 

testing services, and alcohol use. Sexual intercourse was defined as vaginal and/or anal 

sex and did not include oral sex. Participants provided information on the number of 

sexual partners over their lifetime, history of concurrent sexual partnerships (if they had 

ever had multiple sexual partners within the same week), partner types in the last 12 

months, and transactional sex defined by trading goods or money in exchange for sex. 

Casual partners were non-committed sexual relationships, excluding spouses, girlfriends 

or boyfriends. Condom use at last sex (Yes/No) was combined for regular partners and 

casual partners, summarized into four categories: Yes if a condom was used at last sex 

with any partner type, No if no condom was used with any partner, and inconsistent 

condom use if it differed by partner type. Alcohol use was reflected by the Alcohol Use 

Disorder Identification Test (A.U.D.I.T.) [20], and categorized as none for scores of 0, 

low use from 1-7, and scores of 8 and above were categorized as harmful or hazardous 

use. 
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Statistical analysis 

Frequencies for categorical variables and means/standard deviations for 

continuous variables were calculated for all participants and stratified by sex, and HIV 

status. Chi-square or Fisher’s exact tests were used to compare categorical variables, and 

one-way analysis of variance (ANOVA) compared continuous variables by HIV status. 

P-values less than 0.05 were considered statistically significant. Simple logistic 

regression was used to identify factors associated with positive HIV and syphilis 

serologies. Variables associated bivariately with HIV or syphilis seropositivity at p≤ 0.2 

were included in the multivariable logistic regression models. No variables were included 

in the multivariable models based on a priori knowledge. No adjustments were made for 

multiple testing. All analyses were performed in SAS (Version 9.3, Gary NC), and all 

statistical tests were two-tailed. 

 

Ethical considerations 

All participants enrolled in the study provided informed consent. In order to 

ensure complete comprehension of the study purpose and procedures, the consent form 

was read to the group in English and Krio (the local dialect understood by all) prior to the 

individual meeting with an interviewer to accept or decline participation. This research 

has been conducted in compliance with all applicable federal and local regulations 

governing the protection of human subjects in research and was approved by the 

appropriate institutional ethics review boards (Naval Health Research Center, Sierra 

Leone Ethics and Scientific Review Committee, San Diego State University Human 

Research Protection Program). 
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RESULTS 

 

Demographics of the study population  

The average age of the participants was 38.5 years (95% CI: 38.0-38.9) and 

43.3% were born in districts of the Northern region of Sierra Leone (Table 2.2). Most 

participants came from study sites in the Western region (n=503), 25.4% from the 

Northern region, 20.7% from the Eastern region, and 10.4% from the Southern region. A 

third had no formal schooling or only reached a primary school level. Most (86.5%) were 

currently married or living with a partner and 56.7% reported being Muslim. Privates 

represented 41.1% of the sample, 40.1% were junior non-commissioned Officers (NCO), 

and 18.8% were of higher ranks.  

 

Prevalence and regional distributions of HIV and syphilis 

The overall HIV prevalence was 3.3% (95% CI: 2.3-4.3%) among the study 

participants, and the syphilis prevalence was 7.3% (95% CI: 5.9-8.8%). Among 

participants who were HIV-positive, 18% were also co-infected with syphilis (n=7). The 

highest HIV prevalence was recorded in the Kailahun district (6.8%, 95% CI: 1.4-12.2%) 

in the Eastern region, while the highest syphilis prevalence was in the Koinadugu district 

(18.4%, 95% CI: 10.1-26.7%) in the Northern region, see Table 2.1. The HIV prevalence 

in the urban area of the Western region, 3.2% (95% CI: 1.5-4.9%), was similar to the 

overall HIV prevalence of the study population.  
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Demographics of HIV-infected persons 

A few demographic characteristics of HIV-infected persons varied by sex (Table 

2.2). The power to detect differences in women was limited by the small number of HIV-

infected women in our study (7/129 = 5.4%). Age, study site, religion were not associated 

with HIV infection in either in men or women. Education strongly correlated with HIV 

seropositivity in women, as those with only primary school educations were more likely 

to be positive than those with higher education levels (14.8% vs. 2.9%, p=0.03). Men 

born in the Western and Southern regions were more likely to be HIV-positive while no 

women born in the same regions screened positive.  Men in the higher ranks (Senior Non-

commissioned Officers and Officers) were more likely to be HIV-positive (5.1%) 

compared to men designated as privates (3.1%, p=0.08). In contrast, no women of higher 

military ranks were HIV-positive while 4.9% of women privates were infected. HIV 

prevalence was observed to be higher among women (5.4%) than among men (3.0%). 

 

Risk behaviors influencing HIV infection 

Subjects who ever had multiple concurrent sexual partnerships were 2.3 times 

more likely to be HIV-positive (95% CI 1.1 - 4.7), (Table 2.3). Military deployment as 

defined by assignment away from their home base for at least 6 months was not 

associated with HIV status. Among those who never had been tested for HIV (n=236), 

3.4% screened HIV-positive during the study. Participants that had previously been tested 

for HIV only at civilian facilities were 3.1 times more likely to be HIV-positive 

compared to those who had never been tested prior to the study (95% CI 1.1-8.9). 

However, the number of times participants were screened for HIV since joining the 
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military was not associated with their HIV status. Among those with low levels of 

alcohol use (n=317), 4.7% were HIV-positive compared to 3.4% among heavier users. 

The lifetime number of sexual partners was not associated with HIV infection in this 

population. Having both regular and casual sex partners in the last year was associated 

with HIV status compared to those with no sex partners. Only a small fraction (9.5%) had 

ever traded goods or money in exchange but this was not associated with HIV status 

(p=0.44). Having unintended sex resulting from alcohol drinking increased the likelihood 

of a positive HIV status 3.9 times (95% CI 1.5-9.6). Condom use at last sex with regular 

or casual partners was significantly associated with HIV status as those who used a 

condom at last sex were 2.5 times more likely to have HIV compared to those that did not 

use a condom (95% CI: 1.2-4.9). 

The final logistic regression model found five primary factors associated with the 

odds of HIV seropositivity: female gender, HIV testing history outside military, condom 

use, concurrent sexual partnerships, and unplanned sexual encounters after a drinking 

session, see Table 2.4. Marital status did not significantly affect HIV status after 

considering the factors mentioned above.  

 

Factors associated with syphilis status 

Syphilis seropositivity was increased by older age, HIV infection and the 

geographical location where the participants were posted (Table 2.5). In the multivariate 

model, one-year age increment increased the likelihood of being syphilis positive by 4% 

(95% CI 1-7%). Also, those who were HIV-positive were 3.4 times more likely to be 

syphilis positive as well in contrast to those who were HIV-negative (95% CI: 1.4-8.3), 
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after adjusting for age and location. Compared to the military members posted in the 

Western region, those posted at rural sites in the Northern, Eastern, and Southern regions 

combined were 6.1 times more likely to test positive to syphilis (95% CI 3.2-11.8). 

 

 

DISCUSSION 

The overall prevalence of HIV in the RSLAF study participants is more than 

twice that of the general population (3.3% vs. 1.5%). The HIV prevalence found in this 

study is similar to the results from the study performed among the RSLAF in 2007 [7]. 

The 2007 study and the present study (2013) only had 5 sites in common. These were 

located in the districts of Bo, Bombali, Kambia, Pujehun, and Western area urban. HIV 

prevalence decreased in the 5-year interval between that and our study at all of these 

repeat sites. Nonetheless, this reduction in prevalence did not change the overall HIV 

prevalence rate, possibly due to the increased coverage achieved in the current study. 

This study found differences in the age-specific HIV prevalence with the one performed 

in 2007. For instance, we saw the highest HIV prevalence among 20-39 year-olds 

whereas 40-59 year-olds had the highest HIV prevalence among those surveyed in 2007. 

There are a number of possible explanations for this difference including different 

sampling methodologies. Primarily, only 700 soldiers were sampled at a limited number 

of sites in 2007. Secondly, 45% of the participants studied here were 40-59 years old 

(n=423), but the same age group only represented 23% of the sample in 2007 (n=163).  
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Compared to the regional differences in the 2013 national HIV prevalence 

described earlier, the highest HIV prevalence among soldiers in this study was not 

observed in Western region, but in the rural Eastern region.  Unstudied factors favoring 

sexual transmission of HIV specific to these localities may account for this difference. 

While not studied in our survey, rural regions have fewer jobs, making soldiers with 

steady incomes attractive for sexual partnerships. Furthermore, the Eastern region of the 

country has a common border with the Northern Liberia and Southeastern Guinea where 

the regional HIV prevalence are higher, especially among adult women [21, 22]. 

 

Risk factors for HIV infection included having multiple concurrent partnerships, 

being female, having HIV tests outside of military health facilities, unplanned sex after a 

drinking session, and using condoms. Properties intrinsic to the military environment 

such as deployment within the national territory and cohort effects, rank for instance, did 

not appear to affect HIV status. The military of Sierra Leone has only been in its present 

organization since 2010, and the combination of restructuring and reshuffling caused by 

the civil war may have diluted the cohort effects typically seen in other military 

environments [23]. Only a few higher-ranking officers had been on an international 

deployment in the last 2 years, to destinations with lower HIV prevalence than Sierra 

Leone, such as East Timor, Sudan, and Lebanon. A larger proportion of older male 

higher-ranking officers was HIV-positive compared to younger privates and junior NCOs 

(5.1%, 3.3%, 1.8%, respectively), a finding previously reported in similar contexts [24, 

25]. Similar to the United States, the RSLAF has been testing new recruits for HIV 

before entry since 2004, does not discharge HIV-positive soldiers and provides continued 
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care [26]. However routine force-wide testing is not feasible for current military 

personnel in this limited resource setting. The majority of testing is done passively 

through contact with healthcare providers or over the course of HIV testing campaigns.  

 

In this study, the association of HIV status and condom use at last sexual 

intercourse was found to be opposite to the established pattern in the literature. Barrier 

prevention has been found to consistently reduce transmission of HIV and other STIs [27, 

28]. Potential confounders such as marital status, age, and partner types which have been 

shown to influence condom use behavior elsewhere, did not change the magnitude nor 

the direction of the association with HIV status in this study [8, 29, 30]. However, the 

non-consistent condom use observed in the current study has been reported in a similar 

military context [31]. In a survey of Nigerian soldiers, consistent condom use regardless 

of partner type was reported among less than 20% of participants [31].  One reason for 

our findings may be that HIV-positive soldiers may have increased condom use after 

realizing their increased risk. In addition, we found that after adjustment for knowledge 

of HIV status, those who used consistently used condoms were no longer more likely to 

be HIV positive (data not shown).  We observed a higher HIV prevalence in the Eastern 

region, which also coincided with the region where the highest proportion of participants 

had never taken an HIV test in the past (32%). HIV testing counseling has been shown to 

lower risky behaviors, even among HIV-negative individuals [32]. It is therefore possible 

that previous HIV testing and counseling may have lead to behavior change and 

consistent condom use among HIV-positive and HIV-negative participants.  
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We did not find increased high-risk behavior such as higher number of sexual 

partners among HIV-positive condom users. While only 7 participants reported knowing 

that they were HIV-positive (data not shown), the data collection by personal interview 

could increase reluctance to disclose their HIV status. The HIV prevention messaging 

and campaign spread among the troops could also have had an impact. The military 

should continue to emphasize consistent condom use, especially when multiple 

concurrent partnerships are involved with possibly steady or casual partners. 

 

The study results found those who obtained HIV testing previously at civilian 

clinics only were more likely to be HIV-positive than those who had been tested at 

military facilities. Additionally, 1 in 5 study participants had not previously taken an HIV 

test and of these about 3.4% were HIV-positive. The perceived lack of confidentiality and 

the persistent stigmatization of HIV likely represent the primary barriers testing among 

military members [33]. Issues with available military HIV testing structures could explain 

this observation. For instance, some participants cited the unavailability of test kits and 

mistrust of counselors as deterrents from using military HIV testing services (data not 

shown). Other additional reasons not studied could lead to testing outside of the military 

environment. The reasons for barriers to HIV testing warrant further research to facilitate 

case finding and improve care.   

 

We found the prevalence of syphilis in our study population to be 7.3%. Risk 

factors for syphilis included older age, positive HIV status, and rural geographic location. 

Our findings revealed a much higher rate of syphilis infection than that previously 
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reported in this population (1.9%) [7]. To our knowledge, this study is the first detailed 

description of risk factors for syphilis in an adult population in Sierra Leone. Our 

correlates are consistent with previous studies describing increased risk of HIV 

transmission among patients with syphilis [34, 35]. Moreover, past studies performed in 

other sub-Saharan Africa, have also shown that syphilis was more prevalent in rural 

regions compared to the urban environments, probably because of reduced access to 

health care and education [36]. 

 

 

Strengths and Limitations 

 This study had several strengths. Random multi-level sampling of military 

personnel from throughout the country seems to have resulted in a representative sample 

and increase its applicability to the entire military population of Sierra Leone. The use of 

computer assisted personal interview may have helped reduce bias in recalling private 

sexual behaviors and increase data quality using automated audits for inconsistent 

responses [37, 38]. Study limitations were related to its cross-sectional design and the 

relatively low prevalence of these two infections. We relied on self-reported sexual 

behaviors over either a one-year or two year period (during military deployments). We 

were unable to determine the time of infection from serological data, therefore do not 

know which sexual behavior was concurrent with the time of infection. Recall time 

frames were limited to the last 12 months; some participants may have changed their 

behavior if they acquired an STI more than a year ago. A low prevalence of HIV and 

syphilis limited the precision of our estimates and our power to detect risk factors for 
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these infections.  We did not address the issue of sexual coercion and rape that might 

contribute to increased risk in lower ranking women.  

 

 

CONCLUSION 

In summary, HIV prevalence among members of the Sierra Leone military 

remains about twice that of the general population, and those with syphilis have also a 

high HIV prevalence. Outreach efforts should target the highest risk subsets of the 

population such as low-ranking female soldiers and male officers. These efforts should 

encourage behavior changes aimed at reducing high-risk sexual behaviors such as 

reduction in numbers of contemporaneous sexual partners and moderation in alcohol use. 

 

 

ACKNOWLEDGEMENTS 

Chapter 2, in full, is currently being prepared for submission for publication of the 

material. Djibo, Djeneba Audrey; Sahr, Foday; McCutchan, J. Allen; Jain, Sonia; 

Araneta, Maria Rosario G.; Brodine, Stephanie K.; Shaffer, Richard A. Prevalence and 

risk factors for human immunodeficiency virus (HIV) and syphilis infections among 

military personnel in Sierra Leone. The dissertation author was the primary author of this 

material. 

 

  

  



 

 

30 

REFERENCES  

1.  Joint United Nations Programme on HIV/AIDS. UNAIDS (2013). 2013 Report on 

the Global AIDS Epidemic. Available from: http://www.unaids.org/en/resources/ 

campaigns/globalreport2013/globalreport. Accessed March, 04, 2014. 

2.  National HIV/AIDS Secretariat. Sierra Leone HIV modes of transmission study. 

(2010). Available from: http://www.nas.gov.sl/publication/99-sierra-leone-hiv-

modes-of-transmission-study. Accessed March, 04, 2014. 

3.  Larsen MM, Sartie MT, Musa T, Casey SE, Tommy J, Saldinger M. (2004) 

Changes in HIV/AIDS/STI knowledge, attitudes and practices among commercial 

sex workers and military forces in Port Loko, Sierra Leone. Disasters; 28(3): 239–

54. 

4.  Statistics Sierra Leone, Ministry of Health and Sanitation Freetown, Sierra Leone 

and ICF Macro. (2014). Sierra Leone Demographic and Health Survey 2013. 

Available from: http://dhsprogram.com/publications/publication-FR225-DHS-

Final-Reports.cfm. Accessed February, 04,2015. 

5.  National AIDS Secretariat. (2012). Country Progress Report Sierra Leone. 

Available from http://www.unaids.org/sites/default/files/en/dataanalysis/knowyour 

response/country progressreports/2012countries/ce_SL_Narrative_Report[1].pdf. 

Accessed March, 11, 2014. 

6.  National AIDS Secretariat. (2010). Sierra Leone HIV modes of transmission study: 

know your epidemic know your response. Available from: http://www.whosie 

rraleone.org/1_docs/mohspartnersdocs/sl_hiv_modeoftransmission.pdf. Accessed 

March, 11, 2014. 

7.  Sahr F, Jalloh M, Kargbo B, Gbakima A (2008) Prevalence of HIV and Other 

Sexually Transmitted Infections in the Republic of Sierra Leone Armed Forces. 

African J Sci Technol 9:101–104. 

8.  Bing EG, Ortiz DJ, Ovalle-Bahamón RE, et al. (2008) HIV/AIDS behavioral 

surveillance among Angolan military men. AIDS Behav; 12(4): 578–84. 

9.  Sagala JK. (2008) HIV/AIDS prevention strategies in the Armed Forces in sub-

Saharan Africa: a critical review. Armed Forces Soc; 34(2): 292–313. 

10.  Nwokoji UA, Ajuwon AJ. (2004) Knowledge of AIDS and HIV risk-related sexual 

behavior among Nigerian naval personnel. BMC Public Health; 4:24. 

11.  Fazito E, Cuchi P, Mahy M, Brown T. (2012) Analysis of duration of risk 

behaviour for key populations: a literature review. Sex Transm Infect; 88(Suppl 2): 

i24–i32. 



 

 

31 

12.  Zetola NM, Klausner JD. (2007) Syphilis and HIV infection: an update. Clin Infect 

Dis; 44(9): 1222–8. 

13.  Otieno-Nyunya B, Bennett E, et al. (2011) Epidemiology of syphilis in Kenya: 

results from a nationally representative serological survey. Sex Transm Infect; 

87(6): 521–5. 

14.  Fleming DT, Wasserheit JN. (1999) From epidemiological synergy to public health 

policy and practice: the contribution of other sexually transmitted diseases to sexual 

transmission of HIV infections. Sex Transm Infect; 75(1): 3–17. 

15.  Pialoux G, Vimont S, Moulignier A, Buteux M, Abraham B, Bonnard P. (2008) 

Effect of HIV infection on the course of syphilis. AIDS Rev; 10(2): 85–92. 

16.  Chico RM, Mayaud P, Mabey D, Ronsmans C, Chandramohan D.  (2012) 

Prevalence of malaria and sexually transmitted and reproductive tract infections in 

pregnancy in sub-Saharan Africa: a systematic review. JAMA; 307(19): 2079–86. 

17.  Joint United Nations Programme on HIV/AIDS. 2012 Report on the Global AIDS 

Epidemic. UNAIDS (2012). Available from: 

http://www.unaids.org/en/resources/campaigns/20121120_globalreport2012/globalr

eport. Accessed March, 24, 2014. 

18.  Central Statistical Office, Ministry of Health, Tropical Diseases Research Centre, 

University of Zambia. (2009). Zambia Demographic Health Survey 2007. Available 

from: http://dhsprogram.com/publications/publication-fr211-dhs-final-reports.cfm. 

Accessed March, 24, 2014. 

19.  Macera C, Ito S, Hale BR, Shaffer RA, Thomas A, Dickieson J. (2015) A strategy 

for conducting HIV seroprevalence and behavioral epidemiology risk surveys 

(SABERS) among partner military populations. Curr HIV Res.  

20.  Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG (2001) AUDIT: The 

alcohol use disorders identification test: guidelines for use in primary care. World 

Health Organization, Geneva. Available at http://whqlibdoc.who.int/hq/2001/who_ 

m sd_msb_ 01.6a.pdf. Accessed March, 04, 2014. 

21.  Liberia Institute of Statistics Geo-Information Services. (2013) Liberia 

Demographic Health Survey. Monrovia, Liberia. Available at 

http://dhsprogram.com/pubs/pdf/ FR2 91/FR291.pdf. Accessed September 01, 

2014. 

22.  Institut National de la Statistique Guinee - Enquete Démographique et de Santé et à 

Indicateurs Multiples (2012). Conakry, Guinea. Available at 

http://dhsprogram.com/ pubs/pdf/FR280/FR280.pdf. Accessed March 20, 2014 



 

 

32 

23.   Jackson P, Albrecht P. (2011) Reconstructing security after conflict: security sector 

reform in Sierra Leone. Palgrave Macmillan, Basingstoke.  

24.   Harbertson J, Grillo M, Zimulinda E, et al. (2013) HIV seroprevalence, associated 

risk behavior, and alcohol use among male Rwanda Defense Forces military 

personnel. AIDS Behav; 17:1734–45. 

25.   Azuonwu O, Erhabor O, Obire O. (2012) HIV among military personnel in the 

Niger Delta of Nigeria. J Community Health; 37:25–31. 

26.   Thomas AG, Grillo M, Djibo DA, Hale BR, Shaffer RA. (2014) Military HIV 

policy assessment in sub-Saharan Africa. Mil Med; 179:773. 

27.   Weller S, Davis K. (2002) Condom effectiveness in reducing heterosexual HIV 

transmission. Cochrane Database Syst Rev; CD003255. 

28.   Dunkle KL, Stephenson R, Karita E, Chomba E, Kayitenkore K, Vwalika C, 

Greenberg L, Allen S (2008) New heterosexually transmitted HIV infections in 

married or cohabiting couples in urban Zambia and Rwanda: an analysis of survey 

and clinical data. Lancet; 371:2183–2191. 

29.   Mah TL, Halperin DT.  (2010) Concurrent sexual partnerships and the HIV 

epidemics in Africa: evidence to move forward. AIDS Behav; 14:11–6. 

30.   Chatterjee N, Hosain GMM, Williams S. (2006) Condom use with steady and 

casual partners in inner city African-American communities. Sex Transm Infect; 

82:238–42. 

31.   Okulate GT, Jones OBE, Olorunda MB. (2008) Condom use and other HIV risk 

issues among Nigerian soldiers: challenges for identifying peer educators. AIDS 

Care; 20:911–6. 

32.   Fonner V, Denison J, Kennedy C, O’Reilly K, Sweat M (2012) Voluntary 

counseling and testing (VCT) for changing HIV- related risk behavior in developing 

countries. Cochrane Database Syst Rev. doi: 10.1002/14651858.CD001224.pub4. 

33.   Musheke M, Ntalasha H, Gari S, et al. (2013) A systematic review of qualitative 

findings on factors enabling and deterring uptake of HIV testing in Sub-Saharan 

Africa. BMC Public Health;13:220. 

34.   Njobvu P, Mulela A, Sakala C, Banda J, Nyirenda, ZT.  (2006) Prevalence of 

syphilis infection among Zambian military men and women: implications of routine 

STI screening for HIV treatment and control. Int Conf AIDS.   

35.   Ganesan A, Fieberg A, Agan BK, Lalani T, Landrum ML, Wortmann G, Crum-

Cianflone NF, Lifson AR, Macalino G (2012) Results of a 25-year longitudinal 



 

 

33 

analysis of the serologic incidence of syphilis in a cohort of HIV-infected patients 

with unrestricted access to care. Sex Transm Dis; 39:440–8. 

36.  Manda SOM, Lombard CJ, Mosala T. (2012) Divergent spatial patterns in the 

prevalence of the human immunodeficiency virus (HIV) and syphilis in South 

African pregnant women. Geospat Health; 6:221–31. 

37.  Schroder KE, Carey MP, Vanable PA. (2003) Methodological challenges in 

research on sexual behavior:II. Accuracy of self reports. Ann Behav Med; 26:104–

123. 

38.  Fenton KA, Johnson AM, McManus S, Erens B. (2001) Measuring sexual 

behaviour : methodological challenges in survey research. Sex Transm 

Infect;77:84–92.  

   



 

 

34 

Table 2.1. Prevalence of HIV and Syphilis among study participants by district of 

residence, Sierra Leone, 2013 

    HIV +   Syph + 

Site District Total n (%)   n (%) 

Eastern region       

Kailahun 88 6 (6.8)  11 (12.5) 

Kenema 73 3 (4.1)  11 (15.1) 

Kono 79 2 (2.5)  6 (7.6) 

Northern region       

Bombali 110 0 (0.0)  13 (11.8) 

Kambia 97 3 (3.1)  4 (4.1) 

Koinadugu 87 2 (2.3)  16 (18.4) 

Southern region       

Bo 34 1 (2.9)  5 (14.7) 

Pujehun 86 2 (2.3)  8 (9.3) 

Western region       

Western Area Rural 96 6 (6.3)  0 (0.0) 

Western Area Urban 407 13 (3.2)  11 (2.7) 

       

Total 1157 38 (3.3)  85 (7.3) 
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Table 2.3. Univariate odds of having a seropositive status by risky behaviors among 

study participants, Sierra Leone, 2013 

 
§excluding those who did not have sex in the last 6 months (n=23) or missing responses (n=10). CU: 

condom use; Adjusted for all variables in the model

N (%) n (%) n (%) OR (95% CI) p-value

0.02

Yes 205 (17.7) 12 (5.9) 193 (94.1) 2.30 (1.14-4.66)

No 950 (82.3) 25 (2.6) 925 (97.4) 1 [Reference]

0.55

Yes 511 (44.2) 15 (2.9) 496 (97.0) 0.82 (0.42-1.59)

No 646 (55.8) 23 (3.6) 623 (96.4) 1 [Reference]

Ever been tested for HIV 0.02

Yes at a military facility only 709 (61.3) 20 (2.8) 689 (97.2) 0.82 (0.36- 1.90)

Yes at an outside facility 71 (6.1) 7 (9.9) 64 (90.1) 3.12 (1.09-8.92)

Yes both 141 (12.2) 3 (2.1) 138 (97.9) 0.62 (0.16-2.38)

No 236 (20.4) 8 (3.4) 226 (96.6) 1 [Reference]

0.64

0-1 408 (35.3) 15 (3.7) 393 (96.3) 1.75 (0.67-4.57)

2-3 428 (37.0) 16 (3.7) 412 (96.3) 1.78 (0.69-4.61)

4+ 281 (24.3) 6 (2.1) 275 (97.9) 1 [Reference]

Unkwown 40 (3.5) 1 (2.5) 39 (97.5) 1.18 (0.14-10.02)

Alcohol use 0.21

None 663 (57.3) 17 (2.6) 646 (97.3) 1 [Reference]

Low use 317 (27.4) 15 (4.7) 302 (95.3) 1.89 (0.93-3.83)

Harmful and Hazardous use 177 (15.3) 6 (3.4) 171 (96.6) 1.33 (0.52-3.43)

0.60

1 190 (16.4) 6 (3.2) 184 (96.8) 1 [Reference]

2 158 (13.7) 4 (2.5) 154 (97.5) 0.80 (0.22-2.87)

3+ 320 (27.7) 8 (2.5) 312 (97.5) 0.79 (0.27-2.30)

Unknown 489 (42.3) 20 (4.1) 469 (95.9) 1.31 (0.52-3.31)

Partner types in the last year 0.74

Regular or Casual only 799 (69.1) 24 (3.0) 775 (97.0) 0.59 (0.13-2.58)

Regular and Casual 317 (27.4) 11 (3.5) 306 (96.5) 0.68 (0.15-3.20)

None 40 (3.5) 2 (5.0) 30 (95.0) 1 [Reference]

Ever traded sex for goods or money 0.44

Yes 110 (9.5) 4 (3.6) 106 (96.4) 1.46 (0.56-3.83)

No 1047 (90.5) 33 (3.2) 1014 (96.8) 1 [Reference]

<0.01

Yes 58 (5.0) 6 (10.3) 52 (89.7) 3.85 ( 1.54-9.61)

No 1099 (95.0) 32 (2.9) 1067 (97.1) 1 [Reference]

Condom use at last sex* 0.04

Consistent use with any partners 268 (23.6) 16 (6.0) 252 (94.0) 2.47 (1.24-4.92)

Inconsistent CU, CU only with regular partner 43 (3.8) 2 (4.7) 41 (95.3) 1.90 (0.43-8.46)

Inconsistent CU, CU only with casual partner 94 (8.3) 1 (1.1) 93 (98.9) 0.42 (0.06-3.17)

No CU with any partners 719 (63.4) 18 (2.5) 701 (97.5) 1 [Reference]

Total HIV +

Unintended sex as result of alcohol drinking 

Number of sexual partners over lifetime

Number of times tested for HIV since joining the military

Multiple sex partners in the same week

Have been deployed in the past 2 years

HIV - 



 

 

37 

Table 2.4. Adjusted odds of being HIV positive among study participants, Sierra Leone, 

2013 

  AOR (95% CI) p-value 

Gender  0.04 

Female 2.72 (1.07-6.90)  

Male 1 [Reference]  

   

Marital Status  0.08 

Married or Living with a partner 1 [Reference]  

Single 0.16 (0.02-1.27)  

Widowed/Divorced/Separated 2.18 (0.68-7.04)  

   

Ever been tested for HIV  0.03 

No 1.27 (0.51-3.16)  

Yes at an outside facility 3.91 (1.50-10.18)  

Yes at both types of facilities 0.71 (0.20-2.46)  

Yes at a military facility only 1 [Reference]  

   

Multiple sex partners in the same week 0.03 

Yes 2.37 (1.11-5.06)  

No 1 [Reference]  

   

Unintended sex as result of alcohol drinking  0.03 

Yes 3.03 (1.13-8.15)  

No 1 [Reference]  

   

Condom Use§  0.02 

CU with any partners 2.82 (1.38-5.76)  

CU only with regular partner 1.80 (0.39-8.31)  

CU only with casual partner 0.46 (0.06-3.50)  

No CU with any partners 1 [Reference]  
§excluding those who did not have sex in the last 6 months (n=23) or missing 

responses (n=10). CU: condom use; AOR adjusted for all variables in the model 
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Table 2.5. Adjusted odds of being positive for syphilis among study participants, Sierra 

Leone, 2013 

  AOR (95% CI) 

Age (years)δ 1.04 (1.01-1.07) 

  

HIV status δ  

Positive 3.35 (1.36-8.28) 

Negative 1 [Reference] 

  

Site Region δ  

Rural regions 6.14 (3.20-11.77) 

Western Region 1 [Reference] 
δp-value <0.001; AOR adjusted for all variables in the model 
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CHAPTER 3. 

Alcohol-Related Disinhibitory Behaviors and Correlates of HIV Transmission Risk 

among Men in Sierra Leone  
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ABSTRACT 

Background: The risk for HIV transmission can further be increased by behaviors 

such as alcohol use leading to disinhibitory acts. We investigated the prevalence of 

alcohol-related disinhibitory sexual behaviors and their correlated HIV risk determinants 

among male soldiers in Sierra Leone.  

Methods: Analyses were restricted to men randomly selected among Sierra Leone 

military members living in the Eastern region of the country. Computer-assisted personal 

interview collected demographics and sexual history. HIV status was also assessed using 

rapid tests. Simple descriptive, factor analysis, and logistic regression methods were used 

to describe relationship to alcohol-related sexual disinhibition (ARSD). 

Results: Our study sample was comprised of 235 men who were on average 39 

years old, ranging from 22-59 years. The HIV prevalence was 4.7%, and 29% had a high 

school or beyond education level. Most were married (76.6%), and 12.3% were living 

with their partner but not married. Ten percent of participants reported unintended sex or 

unprotected sex due to alcohol consumption in the past 3 months, and 11% reported 

symptoms indicative of a sexually transmitted infection (STI) in the past year. ARSD was 

significantly positively associated with cohabitating with a sexual partner, paying for sex, 

not having been previously tested for HIV, and STI symptoms (p<0.05).  

Conclusion: Our findings highlight the need for multi-faceted alcohol use 

reduction program integrated into HIV prevention programs that focus on event-level 

high-risk sexual behaviors. 
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INTRODUCTION 

Since the human immunodeficiency virus (HIV) was first identified in the 1980’s, 

more than 39 million people have died after contracting the virus, and the number of 

people living with HIV has reached more than 30 million [1–3]. HIV has persisted as a 

major public health issue over the last three decades. In 2013, more than 1.5 million were 

newly infected with HIV in sub-Saharan Africa [2]. In Sierra Leone, over 57000 

individuals were living with HIV in 2013, and 3000 have died from conditions related to 

acquired immunodeficiency syndrome (AIDS) [4]. Sierra Leone has a yearly HIV 

incidence of 100 cases per 100 000 individuals [4]. Among adult males, the highest 

proportion of new cases is among those aged 25-34 years old [4]. Lastly, Sierra Leone’s 

HIV epidemic is mostly transmitted horizontally through heterosexual contact and 

vertically from mother to child [5]. 

 

Behaviors increasing the risk for sexually transmitted infections (STIs) have been 

well studied. These can include injection and illicit drug use, early onset of sexual 

intercourse, elevated number of sexual partners, and multiple and concurrent sexual 

partnership [6, 7]. More precisely, substance misuse including alcohol use has been 

studied as a risk factor for HIV transmission both quantitatively and qualitatively for the 

past decade [8, 9]. This includes a high frequency of alcohol use and heavy drinking have 

been shown to be strongly associated with STI acquisition [10]. These positive 

associations were more pronounced among populations with very high HIV prevalence 

(e.g. located in Southern Africa) but were also observed in lower prevalence setting such 

as the United States [9, 11]. Moreover, studies among wine farming communities in 
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South Africa have demonstrated that the high prevalence of heavy drinking and frequent 

alcohol consumption increased the risk for HIV and STIs [12]. Other studies found 

frequent heavy alcohol consumption correlated with a decrease in risk perception 

resulting in behaviors such as sex with recently met casual partners, lack of condom use, 

and seeking services of sex workers [13, 14].  

 

It has been established that alcohol use in social settings can trigger behavioral 

disinhibition such as thrill seeking, and impulsivity [15]. The range of disinhibitory 

sexual behaviors due to alcohol use is varied. The event-related alcohol use can in turn 

increase the occurrence of unprotected sex, unplanned sex, non-monogamous sexual 

partnerships, and engaging in transactional sex [9, 16–18]. Therefore, investigating 

alcohol-related sexual behaviors in order to further understand determinants of HIV 

transmission among at-risk groups is essential. 

 

Although there is substantial information examining alcohol use in sub-Saharan 

African population in the context of possibility for HIV transmission have been focused 

in the Southern and Eastern parts of Africa. There is little research on the topic from 

populations in the Western region of Africa such as Sierra Leone. Countries in this region 

have lower HIV prevalence than those located in Southern Africa where the dynamics 

may be different. This analysis will improve the understanding of the circumstances of 

HIV transmission in this Sierra Leonean population. The purpose of this paper is to 

describe alcohol-related disinhibitory sexual behaviors in Sierra Leonean military men, 

and evaluate correlates of these behaviors. 
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STUDY POPULATION AND METHODS 

Study design and population 

Study participants were recruited as part of a cross-sectional study in 2013 

examining risk-behaviors associated with HIV among Sierra Leone military members. 

Potential participants were randomly selected using a proportional stratified scheme from 

military bases. The detailed methodological approach of the study has been previously 

described [19]. In sum, data were originally collected over a period of 6 weeks, at 13 

different sites across the country.  Participants were individually interviewed using a 

computer-assisted structured questionnaire. The analysis was restricted to male 

participants recruited in the Eastern region of Sierra Leone, which covered 3 study sites. 

 

Questionnaire 

Participants provided socio-demographic characteristics such as age (22-34 years 

old, 35-44 years old, and 45 years old and older), educational attainment dichotomized at 

the high-school level, and relationship status (not in a relationship, living with a partner, 

or married). Sex was defined to participants as vaginal and anal sex and excluded oral 

sex. Participants self-reported past HIV testing experience, number of sexual partners 

over the past 12 months categorized as 1 or 2 and 3 or more, history of concurrent sexual 

partnerships (if they had ever had multiple sexual partners within the same week), use of 

commercial sex defined as providing money in exchange for sex, and history of an active 

STI in the past year by self-reporting urethral discharge or genital ulcers [20]. After 

completing the interview, study participants also received HIV testing using a serial rapid 
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testing algorithm. HIV tests results were anonymously linked to the questionnaires using 

study generated identifiers.  

 

Statistical analyses 

The study originally collected 1176 surveys. The sample analyzed was restricted 

to male participants located in the Eastern region of Sierra Leone (n=245) with a 

completed questionnaire. Those missing information for the specified variables were 

excluded (n=10). The final sample analyzed was therefore comprised of 235 participants. 

The outcome of interest was history of alcohol-related sexual disinhibition (ARSD) over 

the past 3 months [21, 22]. ARSD was defined as unplanned sex and/or unprotected sex 

as a result of alcohol drinking in the last 3 months. Descriptive measures such as 

frequencies and means were obtained for the variables of interest. Chi-square tests were 

used to evaluate differences to the distribution of categorical variables with respect to the 

outcome of interest. Univariate logistic regression with the primary outcome was 

performed, odds ratios (OR) and Wald test p-values were presented. Multivariate logistic 

regression included the combination of variables identified through exploratory factor 

analysis using the variables independently associated with the outcome at p<0.1. Factors 

with eigenvalues greater then 1.0 were subsequently analyzed. The new variable 

combinations were divided into high risk, or low risk categories based on the univariate 

results. High-risk combinations included the intersection of the original categories with 

increased univariate odds of the outcome. Conversely, low risk combinations included 

the intersection of the original categories with decreased univariate odds of the outcome.  

Analyses were performed using SAS version 9.3 (SAS Institute Inc., Cary, North 
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Carolina). A p-value<0.05 was considered statistically significant and was not adjusted 

for multiple comparisons.  

 

Informed written consent was obtained from all those who volunteered to 

participate. This research has been conducted in compliance with all applicable federal 

and local regulations governing the protection of human subjects in research. The study 

was approved by the appropriate institutional ethics review boards (Naval Health 

Research Center, Sierra Leone Ethics and Scientific Review Committee, and San Diego 

State University Human Research Protection Program).  

  

 

RESULTS 

All demographic characteristics of the study population are presented on Table 

3.1. The mean age was 38.9 years and ranged from 22-59 years. In addition, 31.1% were 

aged 22 to 34 years old, 46.8% 35-44 years old, and the rest (22.6%) were above 45 years 

old. Most (71.1%) had less than a high school education, and were married (76.6%). The 

prevalence of HIV among study subjects was 4.7%. 

 

Sample characteristics relating to alcohol use, sexual behaviors, and STIs are also 

presented on Table 3.1. The outcome of interest, alcohol-related sexual disinhibition in 

the past 3 months was reported in 10.2% of the study population. The majority (77.1%) 

had 1 or 2 sexual partners in the past year, and 22.1% reported 3 or more sexual partners. 

Among study subjects, 15.7% had multiple concurrent sexual partners, within the same 
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week. Approximately 67.7% had taken an HIV test prior to this study, and 10.6% 

reported symptoms indicative of an STI in the last 12 months. Paying for sex was 

prevalent among 8.5% of men. 

 

The proportion of ARSD was different by age group, as shown in Figure 3.1 (χ2 

p=0.04). Among those reporting ARSD, the majority (68.0%) were 35-44 years old. 

Forty-four percent (44.1%) of participants who did not experience ARSD in the past 3 

months were 35-44 years old.  

 

Univariate logistic regression correlates of ARSD are presented on Table 3.2. 

Those aged 45 and above were 89% (95% CI: 23-99%) less likely to have experienced 

ARSD compared to those aged 35-44 years old (p=0.09). Compared to married men, 

those living with their non-married partners were 6.3 times more likely to report ARSD 

(95% CI: 2.4-16.8). Those not in a current relationship were not more likely than married 

men to report the behaviors of interest (OR=1.8, 95% CI: 0.5-6.9). Men with 3 or more 

sexual partners in the last year were 2.3 times more likely (95% CI: 0.9-5.7) to report 

ARSD compared to those with 1-2 partners, although this association was marginally 

significant (p=0.06). Use of sex workers, history of HIV testing, and self-reported STIs in 

the past year are all significantly correlated with ARSD. More specifically, men who had 

engaged with sex workers were 6.3 times more likely (95% CI: 2.2-17.8) to also exhibit 

ARSD compared to men who had never paid for sex. The odds of an STI in the past year 

were 4.4 times higher among those with ARSD (95% CI: 1.6-12.0) in comparison to men 
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who did not have any ARSD. Education, HIV status, and multiple sexual partnerships 

were not independently associated with ARSD. 

 

Factor analysis showed that the variables independently associated with ARSD 

could be combined into 2 components (Table 3.3). The first factor loaded most on using a 

sex worker, number of sexual partners, thus representing sexual partnerships. Participants 

who had used a sex worker and/or had 3 or more sexual partners in the last year (26.0%) 

were classified as high-risk sexual partnerships, Table 3.4. Low risk sexual partnerships 

concerned those who did not use a sex worker and had 1 or 2 sexual partners in the last 

year (74.0%). The second component loaded heavily on demographic characteristics (age 

group and marital status). Participants who were 35-44 years old and/or living with their 

partners were classified as having high-risk demographics (60.8%). Conversely, those not 

in the 35-44 age group and married or not in a relationship were classified as having low 

risk demographics (39.2%). 

 

In the multivariate model, sexual partnerships and STI history were significantly 

positively associated with ARSD (p<0.01), see Table 3.4. HIV testing history was 

marginally associated with ARSD (p=0.05), after adjusting for the other behaviors and 

demographics. We found those with high risk sexual partnerships (3 or more sexual 

partners in the past year, and/or use of sex workers) were 3.3 times more likely (95% CI: 

1.3-8.2) to experience ARSD compared to those with low risk sexual partnerships (1-2 

partners in the last year, and no use of sex workers services), after adjusting for 

demographic characteristics, STI symptoms, and HIV testing history. After adjustment, 
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men with STI symptoms in the past year were 3.5 times more likely (95% CI: 1.2-10.5) 

to report ARSD compared those with low risk drinking and no STI history. 

  

 

DISCUSSION 

Our study found alcohol-related sexual disinhibition (unintended sex and 

unprotected sex due to alcohol use) in 1 in 10 study subjects. This behavior was 

significantly positively associated with previous of STI, not getting tested for HIV, 

paying for sex workers, and having more than 3 sexual partners in the last year, even after 

adjustment. Our findings confirm the existence of high-risk behaviors for HIV acquisition 

that relate to alcohol consumption in this Sierra Leonean population. This study also 

implies that prevention of HIV transmission risk in this military population located in the 

Eastern region should also cover alcohol-related behaviors. 

 

Overall, our findings are consistent with those shown in other sub-Saharan 

African population, where ARSD is correlated with increased number of sexual 

partnerships, and other STIs such as Chlamydia [9, 12]. In this study, we found no 

significant association between HIV status and unplanned, unprotected sex. However the 

direction of the relationship found in this study follows other reports of direct association 

with HIV status [23]. The true association of HIV with ARSD in our study may have 

been confounded by the limited information due to the small temporality of the outcome 

of interest (3 months). In addition, others have also found no association with prevalent 
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HIV status and situational alcohol use [9]. The 3-months time period for recall of ARSD 

could also alter the strength of this association. 

 

Furthermore, this study did not include information of the time since HIV 

diagnosis. Individuals who already knew their status may already have changed their 

behaviors, which had put them at risk for the virus [24]. As previously stated, the 

behaviors in the ARSD outcome only concerned a 3 months time recall. Therefore, the 

prevalence of this alcohol-related outcome might be underestimated because of the time 

frame. Among our study population, more than a third had never taken an HIV test prior 

to this study, and the prevalence of HIV among this group was 3.9% compared to 5.0% 

among those who had been previously tested (data not shown). Moreover our study 

population showed much higher HIV testing rates than the general male population aged 

20-59 years old of Eastern Sierra Leone (8%) [25]. This observation further reinforces the 

evidence of behavior change following diagnosis and counseling. 

 

Among study subjects, those most likely to have experienced ARSD belonged to 

the 35-44 years age group. The average age of our study population was higher than in 

other studies, as the research on alcohol-related risky sexual behaviors has been primarily 

focused on young adults. Impulsivity and thrill seeking behaviors among young adults 

were considered to be a main driver of alcohol use [15]. Others have shown that alcohol-

related behavior can be situational and event dependent [15, 26].  Additional cultural 

factors specific to Sierra Leone and its military could elucidate the determinants of high-

risk sexual behaviors among the 35-44 years age group.  
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Our study demonstrated patterns of correlations consistent with the established 

literature. For instance, being married was also positively correlated with knowledge of 

HIV status among respondents of a South African household survey [27]. Moreover, we 

also found that acquiring an STI was also associated with alcohol misuse and seeking 

services sex workers, similar to results of previous studies among male populations [28]. 

Despite the possibility of confounding, our multivariate associations with ARSD were 

maintained. Additional research in alcohol use and HIV transmission risk in this 

population is needed. The singularities of consumption of alcohol in Sierra Leone could 

warrant further investigations on alcohol misuse. For example, people most commonly 

consume non-traditional alcohol, outside of beer, wine, and liquor, which is much 

different from less poverty-stressed environments [29]. We could hypothesize that 

different measures would be needed to better assess alcohol misuse in this population.  

 

 Further event and situation level association research into drug use and ARSD is 

needed to further explain the relationships found. Other features of behavioral 

disinhibition that could be studied in future research may be use of illicit drugs, or 

tobacco smoking in order to understand stand how they related to increased HIV 

transmission risk in this population [28, 30]. Finally, unstudied psychological traits may 

also add to the understanding of these alcohol-related sexual behaviors [31]. 

 

Strength and limitations 

While rigorous methods were employed, our findings may nonetheless be limited 

by a few facts. For example, the sample size may have limited the strength and statistical 
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significance of the associations studied. Nonetheless, randomized selection of study 

participants served to limit selection bias. As the population prevalence of alcohol-related 

disinhibitory sexual behaviors is unknown, it is not possible to compare our overall study 

results to previous research in the same context. This study can help formulate larger 

scale investigations of ARSD in this understudied population. In addition, issues with 

recall of behaviors over a 12-month duration or over an entire lifetime may have led to an 

underestimation of these risky behaviors. Since our analyses were still able to show high 

magnitude correlations and detect meaningful patterns of high-risk behaviors, limiting 

this bias could lead to stronger results. Moreover, self-reported STI symptoms can also be 

underestimating true STI history because of several reasons that include socially 

desirable biases in reporting genital problems, and asymptomatic participants that were 

still actively infected with an STI [32]. Although our findings relied on self-reports, 

computer assisted interviews have been shown to promote increasing accuracy of self-

reported sexual behaviors [33]. 

 

In summary, our study showed that alcohol-related disinhibitory behaviors able to 

increase the risk of HIV transmission are also correlated with other high risk behaviors 

such as use of sex workers, acquiring STIs, and ignorance of one’s own HIV status 

among our study population. To our knowledge, this is the first study to examine 

correlates of a combination of disinhibitory behaviors, namely unplanned sex and 

unprotected sex due to alcohol consumption in this lower HIV prevalence context.  
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CONCLUSION 

In conclusion, this study demonstrated that HIV transmission risk behaviors 

mediated by alcohol use leading to unintended and unprotected sex were also associated 

with other high-risk behaviors such as larger sexual networks encompassing transactional 

sex, and acquisition of other STIs. Our findings highlight the need for alcohol use 

reduction program integrated into HIV prevention programs in this population. 
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Table 3.1. Demographic and behavioral characteristics among male soldiers living in 

Eastern Sierra Leone 

 

N %

Age group ( years) 

22-34 73 31.1%

35-44 109 46.4%

45+ 53 22.6%

Mean  (SD)

Median (Range)

Education

Less than high school 167 71.1%

High school and beyond 68 28.9%

Marital Status

Living with partner 29 12.3%

Married 180 76.6%

Not in a relationship 26 11.1%

HIV status

Positive 11 4.7%

Negative 224 95.3%

Alcohol-related sexual dishinbition, past 3 months

Yes 24 10.2%

No 211 89.8%

Number of sexual partners, past year

1-2 183 77.9%

3 or more 52 22.1%

Sex with sex worker

Yes 20 8.5%

No 215 91.5%

History of concurrent sexual partnerships

Yes 37 15.7%

No 198 84.3%

Had been previously tested for HIV

Yes 159 67.7%

No 76 32.3%

Genital ulcers or abnormal discharge, past year

Yes 25 10.6%

No 210 89.4%

Total

38.9 (7.4)

39 (22-59)
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Table 3.2. Univariate odds of alcohol-related sexual disinhibition among male soldiers 

living in Eastern Sierra Leone 

 
OR: odds ratio 

 

 

 

 

OR (95% CI) p-value

Age group (years) 0.09

22-34 0.62 (0.24-1.58)

35-44 1 [reference]

45+ 0.11 (0.01-0.87)

Education 0.36

Less than high school 1 [reference]

High school and beyond 0.62 (0.22-1.72)

Marital status <0.01

Living with partner 6.30 (2.36-16.80)

Married 1 [reference]

Not in a relationship 1.83 (0.48-6.96)

HIV status 0.38

Positive 2.04 (0.41-10.05)

Negative 1 [reference]

Number of sexual partners in the last year 0.06

1-2 1 [reference]

3 or more 2.34 (0.96-5.72)

Sex with sex worker <0.01

Yes 6.27 (2.21-17.82)

No 1 [reference]

Had previously been tested for HIV 0.02

Yes 1 [reference]

No 2.78 (1.18-6.53)

Genital ulcers or abnormal discharge, past year <0.01

Yes 4.41 (1.62-12.05)

No 1 [reference]

History of concurrent sexual partnership 0.47

Yes 1.47 (0.51-4.23)

No 1 [reference]
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Table 3.3. Factor analysis results of characteristics univariately associated with alcohol-

related sexual disinhibition among male soldiers living in Eastern Sierra Leone 

Characteristic Factor #1 Factor #2 

Age group 0.17 0.69 

Marital status 0.31 0.53 

HIV testing history 0.30 -0.58 

Number of sexual partners -0.68 -0.02 

Sex with sex worker 0.67 -0.17 

STI history 0.54 -0.03 

   

Variance explained 1.43 1.12 

Proportion of variance  (%) 23.8% 18.7% 
STI: Sexually transmitted infection 
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Table 3.4. Adjusted odds of alcohol-related sexual disinhibition among male soldiers 

living in Eastern Sierra Leone 

  n (%) AOR (95% CI) p-value 

Combined demographic 

characteristics 
  0.08 

High risk 143 (60.85%) 2.57 (0.88-7.51)  

Low risk 92 (39.15%) 1 [reference]  
    

Combined sexual 

partnerships 
  0.02 

High risk 61 (25.96%) 3.28 (1.32-8.18)  

Low risk 174 (74.04%) 1 [reference]  
    

STI symptoms   0.01 

Yes 25 (10.6%) 3.51 (1.17-10.50)  

No 210 (89.4%) 1 [reference]  
    

HIV testing history   0.05 

Yes 159 (67.7%) 1 [reference]  

No 76 (32.3%) 2.48 (1.01-6.13)  
AOR: adjusted odds ratio. Odds ratios are adjusted for all other combined variables in the model  
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CHAPTER 4. 

 

The Influence of Female Genital Mutilation on Sexual Behaviors: a Study of Perceptions 

in Sierra Leone 
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ABSTRACT 

Female genital mutilation/cutting (FGM/C) is deeply rooted in cultural and 

traditional beliefs of most ethnic groups represented in Sierra Leone. This practice may 

affect sexual behaviors linked to the sexual transmission of infections such as HIV. 

Specific behaviors include sexual partner selection, condom use, and protection from 

transmission of sexually transmitted infections (STIs). This study investigated the 

participants attitudes sexual behaviors possibly associated with FGM/C among 1033 

randomly selected Sierra Leone military members. Data were collected on attitudes, 

demographic characteristics, HIV transmission knowledge, and HIV status. 

Approximately 12% of male and 14 % of female subjects agreed that FGM/C was 

protective against STIs, 15% (men) and 13% (women) agreed that FGM/C influenced 

sexual partner selection, and 8% (men) and 6% (women) agreed that FGM/C was the 

reason for the lack of condom use. Among males, the belief that FGM/C status influenced 

sexual partner selection was positively correlated with lower education and poor HIV 

transmission knowledge (p<0.05). Among females, the notion conferring to FGM/C 

protection from STIs was positively associated with HIV status and high self-perceived 

HIV risk (p<0.05). This study found that beliefs on the impact FGM/C on sexual 

behaviors were present and limited to individual characteristics. Sexual health education 

clarifying that FGM is not protective against HIV may be beneficial in eradicating these 

myths.  
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INTRODUCTION 

Female genital mutilation/cutting (FGM/C) is a customary practice referring to 

the non-therapeutic surgical modification of the external genitalia. The four types of 

FGM/C classified by the World Health Organization (WHO) include Type I which is 

described as any variation of a clitoridectomy; Type II: excision of the clitoris with 

partial or total excision of the labia minora, Type III: excision of part or all of the external 

genitalia and stitching/narrowing of the vaginal opening; and Type IV: all others 

manipulations to the female genitalia not included in the previous 3 categories [1,2]. 

Type I and II are most frequently practiced in Sierra Leone [2,3]. 

 

Among countries located in the West African region, Sierra Leone has the second 

highest prevalence of FGM/C among women aged 15-49, estimated between 90-94%, 

only surpassed by Guinea (96%) [3-5]. A slightly lower prevalence of FGM/C (81%) has 

also been reported among a limited sample of women attending antenatal clinics in urban 

areas located in the northern, eastern, and western regions of Sierra Leone [2]. In Sierra 

Leone, ethnic and religious traditions perform the practice during coming of age rituals. It 

is customarily referred to as Bondo or Bondo Society [6,7]. The Bondo Society involves 

women congregations who also underwent FGM/C and rituals are unique among each 

ethnic group [2]. Illiteracy and lack of education likely contribute to the perpetuation of 

the practice [7,8]  

 

The use of unsanitary equipment during FGM/C and vaginal trauma can result in 

many infections [1]. Vaginal cutting is associated with genital pain, bleeding and sores; 
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and FGM/C sequaele has been shown to be correlated with a number of severe maternal 

and fetal health outcomes such as obstructed labor, fetal distress, perineal tear, and post-

partum hemorrhage [9,10]. To date, the causal connection between FGM/C and HIV has 

not been scientifically demonstrated [11]. However, there is strong consensus among the 

medical community that vaginal scarring practices can increase the efficiency of STI 

transmission including HIV [12,13].  

 

In the past three decades, increasing advocacy and interventions, implemented 

with varying degrees of success, sensitized the population about women’s rights and the 

adverse effects of the practice. These campaigns have encouraged behavioral change, 

while considering alternative trades for excision practitioners, and supporting the local 

traditional leaders in ending the practice [14,15]. The impact of FGM/C on sexual 

behaviors is starting to emerge in the scientific literature. However, most studies have 

been limited to the overall perception of women in the FGM/C practicing community and 

did not examine the association of FGM/C on subsequent sexual behaviors. Some 

reported the practice affected sex appeal to men and increased the sexual pleasure of 

men, while other cited the impact on marriageability and sexual sensations [16,17]. In 

most African communities, women who underwent FGM/C are perceived as not 

promiscuous and more trustworthy to their partners[8]. Other surveys have also 

evidenced beliefs of Bondo affecting social acceptance, marriageability, and hygiene [5].  

 

The role of FGM/C in continued heterosexual transmission of HIV is of interest to 

further prevent the spread of the disease. Reports of attitudes towards FGM/C are lacking 
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in Sierra Leone, especially on how they affect sexual practices. The purpose of this study 

was to investigate the influence of the practice on the lack of condom use and other high-

risk sexual behaviors linked to HIV transmission in this context.  

 

 

METHODS 

Study description and population 

This cross-sectional study was performed in 2013 across 13 military sites 

distributed throughout the four regions of the territory (Western, Eastern, Southern, and 

Northern). Military men and women over the age of 18 were eligible to be included in the 

study. All potential participants were briefed regarding the purpose of the study. 

Consenting subjects responded to a standardized computerized personal interview 

performed by a trained study interviewer and were also tested for HIV. Volunteers were 

randomly selected using a proportional strategy based on military rank distribution 

(n=1193). Women participants were oversampled to achieve an adequate analytical 

sample size as they overall represent less than 3% of the target population. HIV testing 

was performed in series according to the national guidelines using Alere Determine HIV-

1/2 (Alere Medical Co., Ltd., Chiba-ken, Japan), and Uni-Gold Recombigen HIV (Trinity 

Biotech, Bray, Co Wicklow, Ireland).   

 

Study questionnaire 

Study variables included demographic characteristics (age, gender, marital status, 

religion, education, military rank) and sexual history (age at sexual debut, frequency of 



 

 

66 

condom use during vaginal or anal sex grouped as: always/almost always, sometimes, 

never). HIV risk perception was the self-reported the chances that they themselves may 

become infected with HIV. This was categorized into 3 groups: low risk (not at all likely, 

somewhat likely), high risk (highly likely, already HIV positive), and unknown (don’t 

know/not sure). Information on HIV transmission knowledge corresponded to five 

standard questions extracted from the United Nations General Assembly Special Session 

(UNGASS) on HIV/AIDS core indicators [17]. A categorized score was created using the 

number of questions answered correctly (low: 0 to 3, intermediate: 4, and high: 5). HIV 

testing results were anonymously linked to each questionnaire. Using a Likert-type scale 

to assess attitudes towards FGM/C, participants were asked scale whether they agree, or 

disagree to three statements encompassing the topics of STI protection, partner selection, 

and condom use, respectively: undergoing Bondo protects women from diseases that are 

sexually transmitted; a man should only seek sexual partners that have undergone Bondo; 

and a man does not need to use a condom when having sex with a woman if she is 

circumcised.  

 

Statistical analysis 

Subjects with missing questionnaires (n=17) and missing responses for the key 

study variables (n=143) were excluded from the analysis. The sample size analyzed was 

1033, including 920 men and 113 women. For the purpose of the analysis, agree and 

partially agree response categories to FGM/C attitudes were combined. Descriptive 

measures including frequencies, percentages, means, and standard deviations were 

obtained for study variables in sex-specific analyses. Chi-square statistic was used to 
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assess sex differences in other demographic characteristics. The outcome of agreeing to 

the each attitude statement was analyzed using univariate logistic regression to identify 

associated factors. No adjustment was made for multiple comparisons.  

 

Ethical considerations 

All participants enrolled in the study provided informed consent. This research 

has been conducted in compliance with all applicable federal and local regulations 

governing the protection of human subjects in research and was approved by the 

appropriate institutional ethics review boards (Naval Health Research Center, Sierra 

Leone Ethics and Scientific Review Committee, San Diego State University Human 

Research Protection Program).  

 

 

RESULTS 

All demographic characteristics significantly differed by gender (χ2 p<0.001). 

The mean age was 39.2 years and 33.5 years among men and women, respectively (Table 

4.1). Thirty percent (30.1%) of women (vs. 12.1% of men) were born in the Western 

region. Only 14.3% of male participants and 5.3% of women had no formal schooling. 

Forty-one percent of men (41.0%) completed senior secondary school equivalent to high 

school, and 58.4% of women did so . A larger proportion of women reported being of 

Christian faith compared to men (65.5% vs. 41.7%). More men than women were 

married or living with a partner (89.6% vs. 56.6%). 
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Among men, 11.5% believed FGM/C protected women from STIs, 14.6% thought 

FGM/C status lead their partner selection, and 7.7% accepted the idea that FGM/C lead to 

lack of condom use (Table 4.2). Similarly among women, 14.2% believed FGM/C 

protected women from STIs, 13.3% thought FGM/C status lead their partner selection, 

and 6.2% accepted the idea that FGM/C lead to lack of condom use. Among men, 15% 

agreed to one attitude only, 7% to two and 2% to three (Figure 4.1); while 24% of women 

agreed to one attitude, 3.5% to two, and less than 1% had positive responses to all three 

opinions. 

 

Among men, age did not significantly affect attitudes about FGM/C and partner 

selection, and protection from STIs, see Table 4.3. However, older men were more likely 

to agree that condom use is not indispensable with a circumcised woman. Education 

affected the belief that FGM/C was protective against STIs (Figure 4.2). Men with no 

formal education and who completed junior secondary school (equivalent to middle 

school) were 2.3 times and 2.1 times more likely (respectively) to agree that FGM/C 

protected women from STIs compared to those completing senior secondary school 

(equivalent to high school), 95% CI 1.2-4.3 and 1.2-3.6, respectively. Men who 

responded that HIV could not be transmitted through scarring rituals were 2.2 times more 

likely to agree that FGM/C protects women from STIs compared to men responding that 

HIV could be transmitted through scarring rituals (95% CI: 1.0-4.7). Religion, marital 

status, age of sexual debut, frequency of condom use, HIV transmission knowledge, HIV 

status, and HIV risk perception were not factors influencing this particular attitude about 

STI protection. Regarding the influence of FGM/C on the choice of sexual partners, only 
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education and HIV transmission knowledge were factors affecting this attitude (Figure 

4.3). Notably, those with no formal schooling and those achieving primary school were 

both 2.1 times more likely to agree to the influence of circumcision status on partner 

selection compared to men whom completed senior secondary school (95% CI: 1.2-3.6 

and 1.3-3.4). Beliefs about condom use with a circumcised women were affected by age 

at sexual debut, HIV transmission knowledge and perceived HIV risk but not by birth 

region, education, religion, marital status, frequency of condom use, and HIV status 

among men (Figure 4.4). Men older at sexual debut were less likely to agree that a man 

does not need to use a condom when having sex with a woman if she is circumcised. In 

contrast to men 15 and younger at sexual debut, those 16-19 and 20-25 years old were 

63% and 59% less likely to agree (p=0.02). 

 

Factors affecting the attitudes towards FGM/C among women are presented in 

Table 4.4. HIV status and self-perceived risk of being HIV positive were significantly 

associated with the belief of protection from STIs. Women HIV positive were 5.2 times 

more likely to agree that FGM/C protects women from STIs (95% CI: 1.1-26.2) in 

contrast to those HIV negative. Moreover, women who perceived their HIV risk as high 

or unknown were 4.6 and 6.5 times more likely to agree to that statement compared to 

women perceiving their risk as low (95%CI: 1.1-19.2; 1.7-24.8, respectively). None of 

the behaviors studied were significantly associated with attitudes on the choice of the 

sexual partners based on circumcision status among women. Concerning the lack of 

condom use based on a women circumcision status, women’s viewpoints were influenced 

by their marital status, their frequency of condom use, HIV transmission knowledge, and 
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perceived HIV risk. Their birth region, education level, HIV status, and age at sexual 

debut were not associated with this belief. Only women married or living with a partner 

were significantly more likely to agree that a condom is not needed with a circumcised 

women compared to currently single women (OR: 12.3, p=0.01). Women using condoms 

always or almost always with their partners were also more likely to have this attitude 

compared to those who rarely/never used condoms in the last 6 months (OR: 9.7, 

p=0.06). Women with lowest HIV transmission knowledge scores were 17.1 times more 

likely to agree to this opinion compared to those with perfect knowledge (95% CI: 2.0-

143.8). Finally, women unaware of their own risks to HIV acquisition were 8.30 times 

more likely to be in agreement that FGM/C is the reason for the lack of condom use 

compared to those that perceived their risk as high (95% CI: 1.2-93.7). 

 

 

DISCUSSION 

The present study found minor levels of agreement to attitudes suggesting the 

influence of FGM/C on sexual behaviors that included partner selection, perceived lack 

of sexual promiscuity, and condom use. These affected only 1 in 4 women and 1 in 6 men 

interviewed. Common traits associated with attitudes in women were marital status, 

knowledge of HIV transmission, self-perceived risk of acquiring HIV. In men, this study 

found that education, age at sexual debut, UNGASS score and knowledge of how HIV 

can be transmitted, and also self-perceived HIV risk were primarily associated with their 

viewpoint towards FGM/C. 
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Gender and attitudes towards FGM/C 

While other studies of attitudes towards FGM/C showed that men and women can 

have different opinions concerning FGM/C [19,20], this study revealed that the 

proportion of agreement to each attitude was not different by gender. Most reports have 

been focused on women’s opinions of FGM/C [7,16,21] and the absence of differences in 

opinions across gender lines observed could originate from cultural differences. For 

instance, previous studies of attitudes were mostly performed among persons of Sudanese 

and Somali heritage where the reasons for circumcision may differ from those existing in 

the Sierra Leone culture. In this study, men were less likely to agree to just one belief 

compared to women. This could also indicate that the impact of FGM/C on sexual 

behaviors may be more widespread among the men studied compared to the women as 

other researchers have previously noted [19,20]. 

 

Sexual health and desirability 

Overall notions related to STI transmission such as HIV risk perception, HIV 

status, HIV knowledge, and frequency of condom use were factors influencing attitudes 

towards FGM/C and sexual health in female participants. Among men, education, age, 

age at sexual debut, in addition to HIV risk perception, HIV transmission knowledge 

were associated indicators. Prior research had shown that many FGM/C practicing 

communities believed the practice was beneficial to deter sexual promiscuity, and also to 

ensure virginity until marriage [22]. However, qualitative research through systematic 

surveys evidenced that age at marriage and sexual debut was not dependent on FGM/C 

status in the communities studied [23]. The belief that condoms are dispensable because 



 

 

72 

of the circumcision status of the female sexual partner seems to be rooted in the hygienic 

rationale of the practice [9]. However past studies from populations in Tanzania, Kenya, 

and Guinea Bissau have not shown definitive evidence linking an increase of STIs with 

FGM/C [24–26]. This lack of validation could be explained mostly as a result of the 

different ways that FGM/C is practiced in different communities. The general belief is 

that FGM/C means disease free, however this cultural notion continues to bare no 

empirical evidence. Education, and community lead cultural awareness programs could 

mitigate these myths toward FGM/C to reveal the realities of the practice and its effect on 

sexual health. 

 

While all demographic characteristics were different by sex, older age was not a 

factor influencing the choice of sexual partners in either gender group. This finding in our 

study population is in disaccord with previous reports from Egypt, where the prevalence 

of female circumcision is also high. In this Egyptian cohort, older men were more likely 

to feel FGM/C did influence which women were chosen as sexual partners compared to 

younger adult men [17]. Another qualitative research study among rural Sudanese 

populations showed the impact of FGM/C on body esthetics and sexual desirability [27]. 

Unfortunately, precise comparisons with our current study are limited by qualitative 

methodology employed. Our study findings are in accord, however, with another study 

analyzing the role of genital mutilation on sexual behavior adult women from Mali. This 

study found that FGM/C status did not influence specific sexual behaviors such as age at 

sexual debut or number of sexual partners [28]. 
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Limitations 

Despite of the rigorous scientific approach, the present study had several 

limitations. Specific information about ethnic identity could not be captured as it is still a 

sensitive topic among the military as a result of the civil war. Ethnicity has been shown to 

influence the practice of female circumcision in Sierra Leone [7]. In our study, we used 

birth region as a surrogate for ethnicity information, but it was not found to influence 

opinions. The existence of FGM/C among female participants would have helped explain 

the relationships found. However, self-reported FGM/C status of women was not 

captured because of reticence from our data collection staff that was predominantly male. 

In addition, the proportion of women interviewed was small compared to men. Women 

were purposefully oversampled in this study and represented 40% of all available female 

military members. Gender-specific analyses still provided great insight on factors 

associated with attitudes toward FGM/C. The limited availability of women to be 

included in this study possibly hid some key factors influencing these attitudes and also 

resulted in the lack in numerical precision of certain estimates. Additionally, the 

proportion of participants believing in the role of FGM/C on sexual behaviors was lower 

than unexpected, especially in an environment were FGM/C is the norm. Further research 

on the association of FGM/C with sexual behaviors studied is needed in order to explain 

these observed rates.  

 

To summarize, this analysis showed that a sizeable sample of the study population 

believed in the influence of FGM/C on partner selection, STI protection, and condom use. 

Community programs regarding alternatives to culture-specific social identity that can 
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bypass FGM/C are greatly needed for this population with emphasis on discussing and 

educating not only women but also men [29]. 

 

 

CONCLUSION 

In conclusion, this is the first study to contextualize the impact of female 

circumcision on sexual behavior and adds to the understanding of social and behavioral 

dynamics in Sierra Leone regarding FGM/C. Education campaigns demystifying the 

beliefs that FGM/C grants protection from STIs would be primordial in this context.  

 

ACKNOWLEDGMENTS 

Chapter 4, in full, is currently being prepared for submission for publication of the 

material. Djibo, Djeneba Audrey; Sahr, Foday; Jain, Sonia; Araneta, Maria Rosario G.; 

Brodine, Stephanie K.; McCutchan, J. Allen; Shaffer, Richard A. The influence of female 

genital mutilation on sexual behaviors: a study of perceptions in Sierra Leone. The 

dissertation author was the primary author of this material. 

 

  



 

 

75 

REFERENCES  

1.  Rogo K, Subayi T, Toubia N, Sharief EH (2007) Female genital cutting, women’s 

health, and development - the role of the World Bank. Washington, DC :World 

Bank. Available at https://openknowledge.worldbank.org/handle/10986/661. 

Accessed August 1, 2014. 

2.  Bjälkander O, Grant DS, Berggren V, Bathija H, Almroth L (2013) Female genital 

mutilation in Sierra Leone: forms, reliability of reported status, and accuracy of 

related demographic and health survey questions. Obstet Gynecol Int 2013:1–14. 

3.  Statistics Sierra Leone (SSL), ICF International (2014) Sierra Leone demographic 

health survey 2013 - Preliminary report. Freetown, Sierra Leone and Rockville, 

Maryland, USA. Available from http://dhsprogram.com/publications/publication-

FR297-DHS-Final-Reports.cfm. Accessed January 10, 2015. 

4.  Yoder PS, Wang S, Johansen E (2013) Estimates of female genital 

mutilation/cutting in 27 African countries and Yemen. Stud Fam Plann 44:189–204. 

5.  Statistics Sierra Leone (SSL), ICF Macro (2009) Sierra Leone Demographic Health 

Survey 2008. Calverton, Maryland, USA. Available from http://dhsprogram.com 

/publications/publication-FR225-DHS-Final-Reports.cfm . Accessed August 04, 

2014. 

6.  Martinelli M, Ollé-Goig J (2012) Female genital mutilation in Djibouti. Afr Health 

Sci 4:2–5. 

7.  Sipsma HL, Chen PG, Ofori-Atta A, Ilozumba UO, Karfo K, Bradley EH (2012) 

Female genital cutting: current practices and beliefs in western Africa. Bull World 

Health Organ 90:120–127. 

8.  Wakabi W (2007) Africa battles to make female genital mutilation history. Lancet 

369:1069–1070. 

9.  Hull T, Hilber AM, Chersich MF, et al (2011) Prevalence, motivations, and adverse 

effects of vaginal practices in Africa and Asia: findings from a multicountry 

household survey. J Womens Heal 20:1097–109. 

10.  World Health Organization (2001) A systematic review of the health complications 

of female genital mutilation including sequelae in childbirth. Geneva, Switzerland. 

Available at http://www.who.int/gender/other_health/en/systreviewFGM.pdf. 

Accessed August 3, 2014. 

11.  Diouf K, Nour N (2013) Female Genital Cutting and HIV Transmission: Is There 

an Association? Am J Reprod Immunol 69:45–50. 



 

 

76 

12.  Hilber AM, Chersich MF, van de Wijgert J, Rees H, Temmerman M (2012) 

Vaginal practices, microbicides and HIV: what do we need to know? Soc Sci Med 

74:1311–1323. 

13.  Monjok E, Essien EJ, Holmes L (2007) Female genital mutilation : potential for 

HIV transmission in sub-Saharan Africa and prospect for epidemiologic 

investigation and intervention. Afr J Reprod Health 11:33–42. 

13.  World Health Organization - Department of Reproductive Health and Research 

(2011) Policy brief: Female genital mutilation programmes to date : what works and 

what doesn’t. Geneva, Switzerland. Available from http://apps.who.int/iris/ 

bitstream/10665/75195/1/WHO_RHR_11.36_eng.pdf. Accessed August 3, 2014. 

14.  Iavazzo C, Sardi TA, Gkegkes ID (2013) Female genital mutilation and infections: 

a systematic review of the clinical evidence. Arch Gynecol Obstet 287:1137–49. 

15.  Scorgie F, Beksinska M, Chersich M, Kunene B, Hilber AM, Smit J (2010) 

“Cutting for love”: genital incisions to enhance sexual desirability and commitment 

in KwaZulu-Natal, South Africa. Reprod Health Matters 18:64–73. 

16.  Almroth L, Almroth-Berggren V, Hassanein OM, Al-Said SS, Hasan SS, Lithell 

UB, Bergström S (2001) Male complications of female genital mutilation. Soc Sci 

Med 53:1455–60. 

17.  United Nations General Assembly Special Session on HIV/AIDS (2009) 

Monitoring the Declaration of Commitment on HIV/AIDS: Guidelines on 

Construction of Core Indicators, 2010 Reporting. Geneva, Switzerland. Available 

from http://data.unaids.org/pub/Manual/2009/jc1676_core_indicators_manual_09 

_en.pdf. Accessed August 15, 2014. 

18.  Herieka E, Dhar J (2003) Female genital mutilation in the Sudan: survey of the 

attitude of Khartoum university students towards this practice. Sex Transm Infect 

79:220–3. 

19.  Morison LA, Dirir A, Elmi S, Warsame J, Dirir S (2004) How experiences and 

attitudes relating to female circumcision vary according to age on arrival in Britain: 

a study among young Somalis in London. Ethn Health 9:75–100. 

20.  Berg RC, Denison E (2013) A tradition in transition: factors perpetuating and 

hindering the continuance of female genital mutilation/cutting (FGM/C) 

summarized in a systematic review. Health Care Women Int 34:837–59. 

21.  Gruenbaum E (2006) Socio-cultural dynamics of female genital cutting: research 

findings, gaps, and directions. Cult Health Sex 7:429–41. 

22.  Van Rossem R, Gage AJ (2009) The effects of female genital mutilation on the 

onset of sexual activity and marriage in Guinea. Arch Sex Behav 38:178–85. 



 

 

77 

23.  Maslovskaya O, Brown JJ, Padmadas SS (2009) Disentangling the complex 

association between female genital cutting and HIV among Kenyan women. J 

Biosoc Sci 41:815–30. 

24.  Klouman E, Manongi R, Klepp K-I (2005) Self-reported and observed female 

genital cutting in rural Tanzania: associated demographic factors, HIV and sexually 

transmitted infections. Trop Med Int Health 10:105–15. 

25.  Brewer DD, Potterat JJ, Roberts JM, Brody S (2007) Male and female circumcision 

associated with prevalent HIV infection in virgins and adolescents in Kenya, 

Lesotho, and Tanzania. Ann Epidemiol 17:217–26. 

26.  Gruenbaum E (2006) Sexuality issues in the movement to abolish female genital 

cutting in Sudan. Med Anthropol Q 20:121–38. 

27.  Smolak A (2014) The association of female circumcision with HIV status and 

sexual behavior in Mali: a multilevel analysis. J Acquir Immune Defic Syndr 

65:597–602. 

28.  Chege JN, Askew I, Liku J (2001) An assessment of the alternative rites approach 

for encouraging abandonment of female genital mutilation in Kenya. Front. Reprod. 

Heal. Available at http://www.popcouncil.org/uploads/pdfs/frontiers/FR_FinalRep 

orts/Kenya_FGC.pdf. Accessed August 16, 2014. 

 

 

 

 

 



78 
 

 

Table 4.1. Demographic characteristics among male and female study participants, Sierra 

Leone 2013 

  

Men  

(N=920) 
  

Women 

(N=113) 

  N %   N % 

Age (years)§      

Mean  (SD) 39.2 (7.7)  33.5 (7.7) 

      

Birth region§      

Western 111 12.1%  34 30.1% 

Southern 169 18.4%  14 12.4% 

Eastern 232 25.2%  24 21.2% 

Northern 408 44.3%  41 36.3% 

      

Education level§      

None 132 14.3%  6 5.3% 

Primary 177 19.2%  15 13.3% 

Junior Secondary School 234 25.4%  26 23.0% 

Senior Secondary School 330 35.9%  53 46.9% 

Vocational/College/University 47 5.1%  13 11.5% 

      

Religious affiliation§       

Muslim 536 58.3%  39 34.5% 

Christian 384 41.7%  74 65.5% 

      

Marital status§       

Single 58 6.3%  36 31.9% 

Married or Living with a partner 824 89.6%  64 56.6% 

Widowed/Divorced/Separated 38 4.1%  13 11.5% 

            
§χ2 p-value <0.001 between male and female subjects 
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CHAPTER 5. 

Discussion and Conclusions 
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OVERVIEW 

The goals of this dissertation project were to examine the prevalence and 

correlates of sexually transmissible infections and to identify gender norms surrounding 

female genital mutilation among soldiers in the Sierra Leone military. More specifically, 

we evaluated the associated risk factors with the prevalence of HIV and syphilis, and 

high-risk sexual behaviors surrounding alcohol use. Opinions about partner selection, STI 

protection, and condom use based on female genital mutilation status were also 

investigated, as they pertained to higher risk sexual behaviors. 

 

The important findings presented highlighted the need for increased research 

efforts on the combination of local cultural and behavioral factors influencing the 

transmission of the infectious diseases studied. The results of this dissertation encourage 

comprehensive community participative programs covering education, prevention, and 

behavioral modification. A better understanding of the poor health outcomes stemming 

from the practice of FGM/C should continue to be discussed among men and women 

belonging to this community. Moreover, increasing comprehensive health services, with 

reduced stigma, and alcohol use education would greatly benefit early diagnosis and 

decrease the opportunities for transmission. 
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SUMMARY OF FINDINGS 

Prevalence of HIV and syphilis and associated risk factors 

The prevalence of syphilis among study participants was 7.3% (95% CI: 5.9-

8.8%). Older age, being HIV positive, and residing in the rural part of the country 

increased the odds of being positive for syphilis. The overall prevalence of HIV among 

the study participants was 3.3% (95% CI: 2.3-4.3%). Positively associated risks for HIV 

included having multiple concurrent partnerships, being female, having HIV tests outside 

of military health facilities, unplanned sex after drinking alcohol, and using condoms. 

Properties intrinsic to the military environment such as common cohort effects, i.e. 

military rank, and deployment within the national territory did not affect HIV status.  

 

This research investigation found that HIV-positive participants did not have 

lower frequency of condom use with their partners compared to those who were HIV-

negative. This observation was not influenced by known confounders including age, 

relationship status, or types of sexual partner.  Additionally, we reported that those who 

obtained HIV testing only at clinics outside of military health facilities were more likely 

to be HIV-positive than those who had been tested at military facilities. This study 

finding may be indicative of further issues with health services or stigma that were not 

studied in depth. For instance, some participants cited the unavailability of test kits and 

mistrust of counselors as deterrents from using military HIV testing services. 
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Alcohol-related sexual disinhibition among men and associated determinants 

 Unplanned or unprotected sex due to alcohol demonstrates the relationship 

between HIV transmission risk and alcohol-triggered sexual disinhibition. Our study 

demonstrated that many other high-risk behaviors were associated with this event-level 

behavior. For instance, 10.2% reported alcohol-related sexual disinhibition (ARSD) in 

the past 3 months. ARSD was positively associated with being 35-44 years old, living in 

concubinage, having 3 or more sexual partners in the past year, paying for sex, not 

getting testing for HIV, and acquiring an STI. After adjustment, unplanned sex and 

unprotected sex after alcohol consumption were also associated with high-risk sexual 

partnerships, lack of HIV testing, and STI history. Having more than 3 sexual partners in 

the last year and paying for sex were considered high-risk sexual partnerships.  

This study evidenced the existence of high-risk behaviors linked to HIV 

transmission in a population where the HIV prevalence is approximately 5%. These 

behaviors are directly connected to the occurrence of alcohol consumption in this 

population.  

 

Attitudes towards sexual behaviors influenced by female genital mutilation 

Regarding the practice of female genital mutilation, we found important levels of 

agreement to the attitudes studied. Our findings evidenced the influence of FGM/C on 

partner selection, STI protection, and condom use. Overall, a quarter of the women 

believed that FGM/C influenced these behaviors, and one in six men did so as well. 

Among women, attitudes were influenced by marital status, poor knowledge of HIV 

transmission, and low self-perceived risk of acquiring HIV. In men, this study found that 
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lower education, lower age at sexual debut, poor overall knowledge of how HIV can be 

transmitted, and also low self-perceived HIV risk were associated with their beliefs on 

FGM/C. 

 

 

RESEARCH CONTRIBUTIONS AND IMPLICATIONS 

The scientific literature on communicable diseases determinants and beliefs 

associated with female genital mutilation in Sierra Leone is severely limited, in 

comparison to other countries of the West African region, e.g. Ghana or Côte d’Ivoire, 

where health infrastructures tend to be more organized and are better equipped to supply 

necessary human resources to sustain the demand for services. After decades of civil war 

that ravaged most of Sierra Leone’s infrastructures including structured healthcare 

coverage and sanitation, most of the scientific literature has been focused on the trauma 

of war and the reinsertion of former child soldiers. More recently, the Ebola virus 

outbreak in the region has renewed the interest about the state of the health and sanitation 

infrastructures in the country [1]. The subject of this dissertation is under-investigated in 

this population. With this body of research based on a military population, we were able 

to bring to light several issues that are unique in the Sierra Leone context. For instance, 

the need to eliminate persistent barriers to HIV testing was predominant especially when 

it was also shown that testing infrastructures are already easily accessible because of 

aggressive outreach from the military HIV/AIDS prevention program.  
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Additionally, high-risk behaviors linked to alcohol use accentuated the necessity 

for comprehensive combined HIV and alcohol education topics to be included in all 

prevention programing. For instance, interventions among men presenting with STI 

symptoms to health clinics could address behavioral change education to reduce 

unprotected or unplanned sex after a drinking event [2]. Examining the impact of alcohol 

use together with HIV transmission risk would contribute to reduce the incidence of STIs 

including HIV in our population of interest. In order to eliminate the potential for 

horizontal transmission of HIV, comprehensive interventions are indeed necessary. 

 

Moreover on the subject of gender norms and women’s sexual health, this 

dissertation provided the first outlook of the effects of FGM on sexual behaviors, in a 

society were more than 90% of women have underwent the procedure. Indeed, little is 

known on this aspect of the topic. This work emphasized the impact of FGM on sexual 

health and the need to provide culture-specific education to trigger behavioral change. 

 

The implications of the results of this research project include the need for routine 

HIV and STI testing among those affiliated with the Sierra Leone military similarly to 

other military populations [3]. Our findings also showed the impact of counseling and 

behavior change among those already diagnosed with HIV. For example, we observed 

more frequent and consistent condom use with any partners among HIV-positive study 

subjects. Evidenced-based prevention methods such as barrier prevention and education 

should continue to be emphasized within this population. Although those already HIV-

positive had the opportunity for the correct behavior change education, other sexually 
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transmitted diseases such as syphilis are also highly prevalent. This finding stresses the 

importance of sexual health education and STD prevention in this population. 

 

 

STRENGTHS AND LIMITATIONS 

This research study had several strengths. First, the study population was a 

heterogeneous mix and a wide range of behaviors and beliefs were represented. The 

systematic random sampling methodology greatly helped achieve this ideal study 

population. The assessment of the presence of sexually transmitted infection in blood was 

done with state–of-the-art rapid testing tools. In addition, there was a very low non-

response rate to the random selection, further emphasizing that a minimal amount of bias 

was introduced in the study population. The use of computer assisted personal interviews 

may have helped reduce bias in recalling sensitive sexual behaviors and increase data 

quality using automated audits for inconsistent responses [4]. Finally, the larger sample 

sizes of the study population analyzed allowed to maximize the meaningfulness of the 

observations. 

 

Despite sound methodological approaches and robust analyses, this research study 

has a few limitations. The cross sectional design limited the temporal assessment of 

behavioral risk. We only investigated prevalent HIV-positive cases. Adding diagnosis 

dimensionality to behaviors with respect to the event of HIV diagnoses would help 

separate continued high-risk behaviors. Also the study population may be in better health 

than the general population, as soldiers must pass physical medical examinations that 
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include sexually transmitted infections screenings prior to being eligible to enlist into the 

armed forces. Moreover, new soldiers are only allowed to enlist if they are HIV negative. 

This policy has only been enforced in recent years, further obscuring the effect of 

temporality among this cohort of soldiers.  

 

Women participation was also a limitation. There were less than 20% of women 

in our study population, a limitation of the military environment. This limited the amount 

of women-specific conclusions possible from our observations. Furthermore, self-

reported behaviors and STIs possibly led to reporting and recall bias. Underreporting of 

possibly stigmatized behaviors, such as heavy drinking, paying for sex, lack of condom 

use with casual partners because of guilt may contribute to the underestimation of these 

important high-risk behaviors [5, 6]. It would also be true among those that have received 

education on HIV prevention and factor in the reliability of our results. Nonetheless, 

missing responses to the questionnaire were scarce and overall non-participation less than 

5%. 

 

  Attitudes on the relationship of FGM/C to sexual behaviors have never been 

studied in this manner. Although our study questionnaire was piloted, further qualitative 

research to measure the repeatability of the attitudes from the same source population. 

However, we do not believe the validity of the answers to FGM/C attitudes were 

hampered by socially desirability bias in this situation, because there are no laws in Sierra 

Leone banning the practice contrary to other West African countries such as Burkina 

Faso, Mauritania, Senegal, Guinea, and Cote d’Ivoire [7].  Other systematic surveys in 
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the general population of Sierra Leone had an extremely high response rate (greater than 

99%) on attitudes regarding continuing the practice on daughters [8]. Furthermore, 

specific information about ethnic identity among our study participants could not be 

captured, as it is still a sensitive topic among the military as a result of the civil war. 

Ethnicity has been shown to influence the practice of female genital mutilation in Sierra 

Leone [9]. Information on the actual prevalence of FGM/C among female study 

participant might be a missing factor characterizing the relationships found. Bondo 

practices although well known by both gender are still taboo to be discussed, as they 

describe membership into a secret society. Our predominantly male data collection staff 

was extremely reticent to inquire about the FGM/C status of women in the study. The 

analysis of the determinants of beliefs toward FGM/C would have been better explained 

knowing the status of the women in the study and of the sexual partners of male 

participants. 

 

FUTURE DIRECTIONS 

Based on the results of this observational cross-sectional study, there are still 

several research questions to be answered in order to fully understand the effect of high-

risk behaviors and characteristics influencing HIV and syphilis transmission in this 

population. Future investigations should first focus on determining the exact incidence of 

these sexually transmissible diseases (HIV and syphilis) in the same source population. It 

would be important to define the exact causal behavioral determinants of these infections 

in order to halt the existing pathways of transmission. This population sees a high burden 

of HIV, syphilis, as well tuberculosis in addition to other infections difficult to prevent as 
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malaria, Lassa fever, and more recently Ebola hemorrhagic fever [1, 10]. An individual 

can be repeatedly re-infected with syphilis even after successful treatment and cure. 

Investigating the repeated transmission of active syphilis would greatly impact the 

understanding of key risk factors, and case clusters in high-risk behaviors [11]. It would 

permit the creation of tailored evidence-based interventions needed to control the 

transmission of these diseases, and successfully eliminate the incidence of new cases in 

this population.  

 

Study subjects recruited from the rural Eastern region had the highest HIV 

prevalence and would benefit from a targeted study that would provide information on 

specific risk factors to soldiers living in that region. We have already established that 

men in this region did exhibit alcohol-related sexual disinhibitory behaviors that are 

correlated with other determinants of HIV transmission risk. Our study also found that 

participants living in the Eastern region were more likely to have never been tested for 

HIV compared to those living in Western region, 32% vs. 18%, respectively. Moreover, 

19% of participants in the Northern region and 12% from the Southern region had never 

taken an HIV test prior to this study. Additionally, unstudied factors favoring sexual 

transmission of HIV specific to these localities may also account for this increase. 

Soldiers with steady incomes can be attractive for sexual partnerships in places with 

limited employment opportunities. Furthermore, the Eastern region of the country has a 

common border with the Northern Liberia and Southeastern Guinea where the regional 

HIV prevalence are higher, especially among adult women [12, 13]. 
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Understanding possible physical, behavioral, or mental barriers to HIV testing in 

military facilities would be important in reducing the reticence in the knowledge of HIV 

status. This information could be use to implement community interventions aimed to 

increased the uptake using the health services freely available for all soldiers and their 

dependents. Furthermore, accurate measures of condom use affiliated with alcohol use 

would help better our understanding of the combination of HIV transmission risk due to 

alcohol in our at-large population. Other impulsive behaviors due to alcohol that would 

further suggest psychosocial determinants would be intimate partner violence (IPV) or 

gender-based violence (GBV) [14]. Studying the perpetration of GBV together with 

situational alcohol drinking could lead to all-round prevention to eliminate the violence. 

 

Finally, further research on opinions regarding FGM/C and risk behaviors 

associated with HIV transmission is greatly needed. This is the first epidemiological 

analysis investigating the association with FGM/C.  

 

 

CONCLUSIONS 

In conclusion, this research project outlined the need for continued research into 

the risk factors for HIV, syphilis; and for discussed beliefs surrounding sexual behaviors 

associated with practice of female genital mutilation. It revealed that the respective 

prevalence of HIV and syphilis among members of the Sierra Leone military remained 

elevated. Outreach efforts should encourage behavior changes aimed at reducing high-

risk behaviors such as reduction in numbers of contemporaneous sexual partners and 
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moderation in alcohol use. Discussing the impact of female genital mutilation on sexual 

behavior would add to the understanding of social and behavioral dynamics in Sierra 

Leone regarding FGM/C.  It also adds another dimension to the topics the sexual health 

and violence against women. Education campaigns demystifying the beliefs that FGM/C 

grants protection from STIs would be primordial in this context. Understanding sexual 

behaviors associated with the practice may be an important step in providing 

comprehensive HIV prevention services in this community. 
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APPENDIX. 

Study Questionnaire 
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