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Abstract

Background

University students are known to have risky sexual behaviours (RSBs). The severity of the

RSB is influenced by many factors, including the family environment, exposure to adverse

childhood events (ACEs), and the use of addictive substances. However, there is limited

information about the influence of ACEs and the family environment of these students in

low-and medium-income countries (LMICs). Therefore, a pilot study was conducted among

university students from a LMIC, Uganda.

Methods

The present study comprised a cross-sectional online survey among Ugandan students at a

public university (N = 316; 75% male; 52.2% aged between 18–22 years). The survey

included questions relating to socio-demographic information, family environmental informa-

tion, the Sexual Risk Survey (SRS), and the Adverse Childhood Experiences-International

Questionnaire (ACE-IQ).

Results

Over half (53.8%) reported having had sexual intercourse. Males reported over two times

higher mean total SRS score compared to females (χ2 = 4.06, p = 0.044). Approximately
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one-sixth of the sample had drunk alcohol or used illicit psychoactive substances in the past

six months (16.1%). Among four regression analysis models, sociodemographic variables

predicted the highest variance (13%), followed by family environment variables (10%), and

both psychoactive substance use history (past six months) and ACEs individually explained

approximately 5% variance in total SRS score, with the final model predicting 33% of the

variance in RSB.

Conclusions

The present study demonstrated a gender disparity with males involved in more RSB than

females, as has been reported in most previous RSB studies. Family environment, sociode-

mographic factors, substance use, and ACEs all appear to contribute to RSB among univer-

sity students. These findings will benefit other researchers exploring factors associated with

RSB among university students and will help develop interventions to reduce RSB to protect

students from unwanted pregnancies, sexually transmitted diseases, and HIV/AIDS.

1. Introduction

Among young adults, sexual activity is an important aspect of their lives. Many young people

have their first sexual experiences with other individuals when they go to university. In sub-

Saharan Africa, the prevalence of individuals having sexual intercourse for the first time at col-

lege and university ranges between 22.2% to 52.6% [1, 2]. This is attributed to the university

environment having minimal (or no) elder supervision, which offers an opportunity for young

people who are transitioning from restrictive adolescence to free and independent adulthood,

where they can test their limits of newfound freedom through sexual experimentation [2].

Such sexual exploration involves engagement in risky sexual behaviours (RSBs), including hav-

ing (i) unprotected vaginal, oral, or anal intercourse, (ii) multiple sexual partners, (iii) incon-

sistent contraceptive use, and (iv) sexual intercourse under the influence of alcohol [2, 3].

These risky acts are conventionally known to predispose youths to sexually transmitted dis-

eases (especially HIV/AIDS) and unwanted pregnancies [2, 4]. Teenage pregnancies have

reduced in most developed high-income regions, but the rates are still high in low-and mid-

dle-income countries (LMICs) [5, 6]. Approximately two-thirds of the daily new estimated

6000 new HIV infections globally in 2013 were in sub-Saharan Africa and those were dispro-

portionately found among young women aged 15–24 years [7]. This attribution may be

because of the high prevalence of RSB among university students in the region ranging from

26% in Uganda to 63.9% in Botswana [2, 8–11].

Factors that have been associated with RSB among university students include the use of

potentially addictive psychoactive substances (i.e., illicit drugs, drinking alcohol), watching

pornographic content, poverty, having first sexual intercourse before 18 years, being male,

having multiple concurrent sexual partners, peer pressure, living alone, lack of parental con-

trol, low family connectedness, poor academic performance, and being a student from urban

settings [11–16]. In addition, previous studies in Africa (i.e., Ethiopia) have found significant

gender differences where risky sexual practices are higher among males than females [11].

However, females have been reported to have more detrimental consequences, including

unwanted pregnancies, sexually transmitted infections (STIs) and complications such as

ectopic pregnancies, cervical cancer, chronic pelvic pain, spontaneous abortion, contracting

HIV/AIDs, and secondary infertility [17].
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Substance use history has consistently been associated with RSB in Uganda [9, 14, 18].

However, the relationship between substance use and RSB is complex and influenced by social,

physiological, and individual personality traits [14]. For example, RSB is associated with the

impairment in decision-making and reduction in cognitive capacity that causes intoxicated

individuals (especially those using alcohol) to focus on the cues that are most salient in the

environment (as predicted by alcohol myopia theory), and reduction in the intention to use

condoms (as predicted by alcohol expectancy theory) [19–21].

In Uganda, research has shown that most university students are sexually active, start hav-

ing sex before joining university, have multiple sexual partners at university, rarely use con-

doms, and engage in sex under the influence of potentially addictive substances, especially

alcohol [9, 14]. RSB has been found to be higher among students (i) with lower levels of knowl-

edge about risks involved in premarital and unprotected sex, (ii) studying at mixed-sex sec-

ondary schools, and (iii) having one or both parents alive [9]. Consistently, male gender has

been associated with higher RSB, especially those having unprotected sex and those who get

engaged in sex under the influence of alcohol [14]. In addition, university students affected

with depression and anxiety have also been reported to engage in greater RSB [18]. Despite the

previous literature, few factors influencing sexual behaviours have been explored in Uganda.

Earlier studies have reported an association between different types of childhood mistreat-

ment (e.g., physical abuse, sexual abuse) and adulthood RSB [22, 23]. In a cross-sectional sur-

vey among Polish university students, RSB was associated with physical abuse, emotional

abuse and neglect, sexual abuse, and household dysfunction [23]. In the same study, individu-

als who were sexually abused were six times more likely to have had more than three sexual

partners, whereas those who witnessed domestic violence were twice more likely to initiate

sexual activity below the age of 16 years [22]. In a retrospective cohort study examining adverse

childhood events (ACEs) among adult females in the United States, each category of childhood

adversity reported was associated with an increased risk for RSB, and individuals reporting

their exposure to at least one ACE reported more RSBs [23]. Experiencing at least four types of

ACEs was significantly associated with early sexual initiation and having larger numbers of

sexual partners [22]. Among individuals who experienced childhood maltreatment, RSBs

appear to attempt to achieve intimate interpersonal relationships and may underestimate the

risks they take to achieve intimacy [23]. Based on previous literature, the association between

ACEs and RSB may be due to the victim’s desperate attempt to initiate an intimate interper-

sonal connection. Having grown up in families and/or environments where they could not

gain any intimate connections, such individuals may significantly underestimate the risk they

are taking to gain intimate connections later on in life through activities like RSBs [23, 24].

Studies in Africa (i.e., Ethiopia and South Africa) investigating the determinants of RSBs

among young adults report that single parenting, guardian parenting, and low parental educa-

tional level were associated with increased risk for RSB [13, 25]. Other studies in high-income

countries (e.g., Sweden), have found that family structure and culture influence sexual behav-

iour in later life, where dysfunctional families and unstable family environments were associ-

ated with first having sexual intercourse at an early age (below 16 years) [26, 27]. In a Rakai

community cohort study in Uganda, adolescent girls who headed their households, or lived

with stepfathers, grandparents, siblings, or other relatives had a significantly higher prevalence

of having sexual intercourse at 16 years or below [28]. Therefore, the family structure appears

to be an important correlate of young people’s sexual behaviour. However, a study in Iran

reported no relationship between RSB and family structure-related variables such as the num-

ber of children in the family, birth order, and family size [29]. The present study further

explores the relationship between RSB and family structure-related variables among Ugandan

university students. The family structure influence is part of an interlinked system described in
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Kotchick’s ecological model of determinants of sexual behaviours, namely, the family system

(e.g., parenting, parental monitoring, and family socioeconomic status), the self/individual sys-

tem (i.e., sociodemographic characteristics), and extra-familial system (e.g., peers, partners,

school, and neighbourhood) [30].

RSBs have complex determinant mechanisms that range from socio-demographics, child-

hood adversities, and family environment, which directly influence the risks attached to these

sexual behaviours among a young literate population. However, in low-income settings like

Uganda, there is still a lack of evidence of the influence of exposure to ACEs and the family

environment on the RSBs among university students. Therefore, these factors were explored in

the present study. The objectives of the study were to: (i) determine the prevalence of sexual

activity among university students and average risky sexual behaviour based on the Sexual Risk

Survey (SRS); (ii) determine the different forms of RSBs utilizing the SRS, (iii) examine gender

differences in RSBs, and (iv) explore the association between RSBs and socio-demographics,

use of psychoactive substances (alcohol and illicit drugs), family environment, and ACEs.

2. Methods

2.1. Study design, area, and participants

The present pilot study was a cross-sectional online survey conducted among students of

Mbarara University of Science and Technology (MUST), a public university in Southwestern

Uganda. Data were collected from April 3 to May 23, 2021, using Google Forms. The survey

link was shared on online platforms like WhatsApp groups and personal student emails to stu-

dents in the university’s six faculties (i.e., Medicine; Computing and Informatics; Business and

Management Sciences; Science; Applied Sciences and Technology; and Interdisciplinary Stud-

ies), and its two institutions (i.e., Tropical Forest Conservation; and Maternal New-born and

Child Health). MUST had over 4,269 undergraduate students enrolled in the academic year

2019/2020, and all were eligible to participate in the study. A total of 316 students participated

in the study. The data were collected during the second year of the COVID-19 pandemic when

students had just started returning to in-person teaching, and most of the restrictions concern-

ing COVID-19 prevention, such as spatial distancing, had been relaxed. The participants were

enrolled using a snowball convenience sampling technique where students who were

approached could forward the survey link to other students in the university. To avoid physical

contact and to include as many eligible students as possible, snowball convenience sampling

was employed to enable efficient recruitment of university students during the COVID-19 pan-

demic as has been employed in previous studies conducted inside or outside Uganda [31–34].

2.2. Data collection

The online survey link was circulated on the different faculty and student social media plat-

forms like end-to-end encrypted WhatsApp groups and students’ personal emails. The survey

tool was designed to only allow a single response from each student participant. Potential par-

ticipants received a message requesting them to participate and to share the survey link with

their fellow students at MUST. The survey was in English (the language of all teaching in

Ugandan universities). Questions were pretested among the students before the commence-

ment of the study to ensure that they were all well understood.

2.3. Study measures

The online survey tool included a participant information page, which provided participants

with information to understand the intentions of the study, and an informed consent page
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which all participants completed before responding and participating in the study. As there

were no mandatory questions to respond to, participants were free to leave questions unan-

swered if they were not comfortable and/or sure with the response. However, all participants

responded to the questions except one question about the number of sexual partners. In addi-

tion, the survey included a sociodemographic questionnaire, family environment questions,

the Adverse Childhood Experiences-International Questionnaire (ACE-IQ), and the Sexual

Risk Survey (SRS). Given that participants responded to the tool items at their time of conve-

nience, participants were advised to use a calendar of the past six months to accurately remem-

ber their past sexual experiences and to minimize memory recall bias (i.e., enhance accurate

recall).

2.3.1. Sociodemographic information. Sociodemographic data collected included rele-

vant personal information regarding basic participant characteristics; participant’s age (in

years), gender (female, male), marital status (single, separated/divorced, married/cohabiting),

and the region of the country of origin (Central, Western, Eastern, and Northern Uganda).

2.3.2. Recent substance use history. A single question (i.e., “In the past six months have
you used alcohol or illicit drugs?”) with a binary response (yes/no) was used to assess recent

substance use history. Those with a ‘yes’ response selected the substances used (i.e., alcohol

and/or illicit drugs).

2.3.3. Family environment. Family environment data collected included information on

the family type (i.e., nuclear family, extended family, step-parent family, grandparent family,

and single parent family); the number of family members; the number of children; primary

care provider (i.e., parent, step-parent, uncle/aunt, sibling, guardian, grandparent, NGO, and

self-sponsored); birth position in the family; parent’s highest level of education; having a family

member with mental illness, or who abuses drugs/substance, or with a criminal record; and

whether a parent died before 18 years of age.

2.3.4. Sexual Risk Survey (SRS). The 23-item SRS [3] was used to assess sexual risk behav-

iour among college students over a period of six months prior to the study. It comprises five

subscales of risky sexual behaviours: sexual risk-taking with uncommitted partners (e.g., “How
many times have you had sex with someone you don’t know well or just met?”), risky sex acts

(e.g., “How many times have you or your partner used alcohol or drugs before or during sex?”),
impulsive sexual behaviours (e.g., “How many times have you had an unexpected and unantici-
pated sexual experience?”), intent to engage in risky sexual behaviours (e.g., “How many times
have you gone out to bars/parties/ social events with the intent of ‘‘hooking up” and having sex
with someone?”) and risky anal sex acts (e.g., “How many times have you had anal sex without a
condom?”) [35], for details, see S1 Table. Raw response frequencies were recorded and con-

verted into ordinal categories which assign weights to the level of sexual risk-taking, ranging

from 0 to 4, employing a method used by the scale developers [35]. This approach addresses

the skewness of frequency data commonly used in sexual risk assessment studies. The total sex-

ual risk score is calculated as a sum of all raw items’ responses, with total scores ranging from 0

to 92. Higher scores indicate higher sexual risk riskiness. The SRS has shown very good psy-

chometric properties [3], although the Cronbach alpha was 0.69 in the present study. However,

the Cronbach alphas for the five subscales were good to excellent: risk-taking with uncommit-

ted partners (α = 0.92), risky sex acts (α = 0.75), impulsive sexual behaviours (α = 0.83), intent

to engage in risky sexual behaviours (α = 0.82), and risky anal sex acts (α = 0.82).

2.3.5. Adverse Childhood Experiences-International Questionnaire (ACE-IQ). The

29-item ACE-IQ [36] was used to assess 13 childhood adversities. Items (e.g., “During the first
18 years of your life, did someone actually have oral, anal, or vaginal intercourse with you when
you did not want them to?”) are responded to on a binary (yes/no) scale. Consequently, total

scores range from 0 to 13, where a higher score indicates greater childhood adversity. In
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previous sub-Saharan African studies, the ACE-IQ has demonstrated good psychometric

properties among adolescents and young adults [37–39]. The Cronbach alpha of the ACE-QI

in the present study was 0.82.

2.4. Ethical considerations

The present study received formal ethical approval from Mbarara University of Science and

Technology research ethics committee (MUSTREC#04/01-21). Participants were informed

about the sensitive nature of the questions on the SRS and the ACE-IQ due to the potential of

some questions to give rise to distressing and negative emotions. Consequently, participants

did not have to respond to such questions and were free to end the survey at any point with

absolutely no penalty whatsoever. Data confidentiality and anonymity were emphasized. Par-

ticipation was voluntary, and participants provided informed consent. The survey included a

detailed consent form that informed the participants about the study, the risks, and the bene-

fits. All participants were adults who provided their written informed consent to participate in

the study; these were automatically granted entry to the study survey. A link to the departmen-

tal psychiatry team was provided within the survey, and participants could access the link for

help and support if they needed it.

2.5. Statistical analysis

Data were imported into STATA Version.15 statistical software, where data were cleaned and

analysed. Descriptive statistics are presented in percentages, frequencies, medians, ranges and

interquartile ranges. The total score on the SRS and its subscales were analysed as continuous

variables. Gender differences in sexual risk-taking and behaviours were assessed by Wilcoxon

rank-sum (total scores of SRS and all SRS subscales) and chi-square tests (age at which sexual

intercourse first occurred and the number of sexual partners). The Gaussian assumption was

used to test for normality of continuous data and was confirmed with Shapiro-Wilks’s test and

histograms. Hierarchical Poisson regression was used to determine the predictors of RSBs, and

four models were generated. All statistics were calculated at a 95% level of confidence and 5%

statistical error.

3. Results

3.1. Participants’ characteristics

3.1.1. Socio-demographics. A total of 316 students participated in this study. The age ran-

ged from 18 years to 44 years, with over half (52.2%) aged between 18–22 years. The median

age was 22 years. Close to three-quarters were males (72.5%), and almost all were single

(91.5%) (Table 1).

3.1.2. Substance use. Approximately one-sixth of the sample (16.1%; n = 70) reported a

recent history of psychoactive substance use (i.e., alcohol and/or illicit drugs in the past six

months). The majority had a history of drinking alcohol (62.9%, 44/70) (Table 1).

3.1.3. Family characteristics. Regarding the family environment, approximately half of

the participants resided in nuclear families (51.6%), with approximately four-fifths having

parents as their primary care providers (78.8%). It was also found that just over one-sixth

reported living with a family member with mental illness (15.2%), and about one-third lived

with a family member with substance use disorder (32%) (Table 1).

3.1.4. Adverse childhood experiences. The mean score on the ACE-IQ was 6.5 (SD±2.6).

All participants reported exposure to at least one ACE, with the majority of participants

(84.5%) reporting experiencing four or more childhood adversities. Moreover, all participants
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Table 1. Socio-demographics, sexual and family characteristics of participants.

Study variables Totals (n = 316)

N

Socio-demographics

Age (in years)

18–22 165 52.2%

23–44 151 47.7%

Gender

Female 87 27.5%

Male 229 72.5%

Marital status

Single 289 91.5%

Married/cohabiting 24 7.6%

Separated/divorced 3 0.95%

Region of origin

Central 86 27.2%

Eastern 45 14.2%

Northern 19 6.0%

Western 166 52.5%

Year of Study

First 63 19.9%

Second 112 35.4%

Third 55 17.4%

Fourth 55 17.4%

Fifth 31 9.8%

Substance use

History of substance use (alcohol and/or illicit drugs) in the past six months

No 265 83.9%

Yes 51 16.1%

History of alcohol use in the past six months

No 272 86.1%

Yes 44 13.9%

History of illicit drug use in the past six months

No 290 91.8%

Yes 26 8.2%

Family environment

Type of family

Extended family 97 30.7%

Grandparent family 6 1.9%

Nuclear family 163 51.6%

Single parent family 38 12.0%

Step-family 12 3.8%

Primary care provider

Parent 249 78.8%

Step-parent 2 0.6%

Uncle/aunt 15 4.8%

Sibling 12 3.8%

Guardian 18 5.7%

Grandparent 10 3.2%

(Continued)
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Table 1. (Continued)

Study variables Totals (n = 316)

N

NGO 7 2.2%

Self-sponsored 3 1.0%

Number of family members

0–6 101 32.0%

7–8 89 28.2%

9–10 65 20.6%

11–25 61 19.3%

Number of children in the family

0–4 83 26.3%

5–6 105 33.2%

7–8 68 21.5%

9–18 60 19.0%

Birth position

1st 77 24.4%

2nd 57 18.0%

3rd 69 21.8%

4th or lower 113 35.8%

Family member with mental illness

Yes 48 15.2%

No 268 84.8%

Family member with substance use disorder

Yes 101 32.0%

No 215 68.0%

Family member with a criminal record

Yes 53 16.8%

No 263 83.2%

Parent died before 18 years

Yes 73 23.1%

No 243 76.9%

Mother’s education level

None 58 18.4%

Primary 77 24.4%

Secondary 91 28.8%

Tertiary 90 28.5%

Father’s education level

None 47 14.9%

Primary 45 14.2%

Secondary 79 25.0%

Tertiary 145 45.9%

Adverse childhood experiences

Number of ACEs

0 0 0%

1 2 0.6%

2 14 4.4%

3 33 10.4%

� 4 267 84.5%

(Continued)
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Table 1. (Continued)

Study variables Totals (n = 316)

N

Physical abuse

No 0 0%

Yes 316 100%

Emotional abuse

No 102 32.3%

Yes 214 67.7%

Contact sexual abuse

No 222 70.3%

Yes 94 29.7%

Alcohol and/or drug abuser in the household

No 220 69.6%

Yes 96 30.4%

Incarcerated household member

No 255 80.7%

Yes 61 19.3%

Someone chronically depressed, mentally ill, institutionalized or suicidal in family

No 258 81.7%

Yes 58 18.3%

Household member treated violently

No 81 25.6%

Yes 235 74.4%

One or no parents, parental separation or divorce

No 161 51.0%

Yes 155 49.1%

Emotional neglect

No 101 32.0%

Yes 215 68.0%

Physical neglect

No 226 71.5%

Yes 90 28.5%

Bullying

No 202 63.9%

Yes 114 36.1%

Community violence

No 44 13.9%

Yes 272 86.1%

Collective violence

No 179 56.6%

Yes 137 43.4%

Abbreviations: ACEs = Adverse Childhood Experiences, NGO = Non-Governmental Organization

https://doi.org/10.1371/journal.pone.0277129.t001
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reported having been physically abused (100%) and just below one-third reported having been

sexually abused (29.7%). Approximately one-fifth reported having had a household member

sent to prison (19.3%) and/or a family member who was mentally ill (18.3%) (Table 1).

3.2. Risky sexual behaviours

Over half of the student sample reported that they had engaged in sexual intercourse (53.8%),

with one-fifth reporting having had more than one sexual partner (19.6%) (Table 2). The

mean score of the total SRS was 13.4 (±SD = 14.6). The riskiest types of sexual behaviours

reported by students were having sex with uncommitted partners (mean = 5.33; SD = 7.14),

and the least risky types of sexual behaviour reported were anal sexual behaviours

(mean = 0.34; SD = 1.20). The mean average scores for the other risky sexual behaviours were

1.81 (SD = 2.55) for risky sex acts, 4.87 (SD = 4.79) for impulsive sexual behaviours, and 1.09

(SD = 1.88) for intent to engage in risky sexual behaviours.

3.2.1. Gender differences in risky sexual behaviour. Generally, males had higher median

SRS scores across all subscales and had wider interquartile ranges than females. The median

total SRS score for males was over two times higher than that for females (χ2 = 4.06, p = 0.044).

Among all subscales, males had a higher score on the ‘Intent to engage in risky sexual behav-

iours’ subscale than females (χ2 = 9.72, p = 0.002). There was a statistically significant differ-

ence between the age at which individuals first had sexual intercourse and gender (χ2 = 12.22,

p = 0.016), with more females first having intercourse at the extreme of the age groups (below

13 years, and 18 years and above) than males (Table 2).

3.3. Predictive models of risky sexual behaviour severity

Table 3 presents a multiple hierarchical Poisson regression analysis with a total of four models

for predicting RSBs among the sample. Model 1 includes all the sociodemographic variables,

Table 2. Gender differences in sexual risk-taking and behaviours.

Sexual risky behaviour Total (median, IQR) Gender χ2 p-value

Female (median, IQR) Male (median, IQR)

Sexual risk-taking with uncommitted partners (F1) 2 (8) 1 (6) 3 (10) 2.79 0.095

Risky sex acts (F2) 1 (3) 0 (2) 1 (3) 3.05 0.081

Impulsive sexual behaviours (F3) 4 (4) 4 (6) 3 (7) 0.09 0.757

Intent to engage in risky sexual behaviours (F4) 0 (2) 0 (0) 0 (2) 9.72 0.002

Risky anal sex (F5) 0 (0) 0 (0) 0 (0) 0.33 0.567

Total sexual risk score 8.5 (19) 5 (18) 11 (19) 4.06 0.044

Age of first sexual intercourse: n (%)

Not yet 146 (46.2%) 47 (54.0%) 99 (43.23%) 12.22 0.016

Younger than 13 years 17 (5.4%) 6 (6.9%) 11 (4.80%)

13–15 years 14 (4.4%) 0 14 (6.1%)

16–17 years 25 (7.9%) 2 (2.3%) 23 (10.0%)

18 years or older 114 (36.1%) 32 (36.8%) 82 (35.8%)

�Number of sexual partners (n = 276) n (%)

None 124 (39.2%) 43 (55.1%) 81 (40.9%) 5.27 0.072

One 90 (28.5%) 23 (29.5%) 67 (33.8%)

More than one 62 (19.6%) 12 (15.4%) 50 (25.3%)

� Nine individuals did not respond to the question; IQR = Interquartile range

https://doi.org/10.1371/journal.pone.0277129.t002
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Table 3. Predictive models for risky sexual behaviour (n = 316).

Variable Model 1 Model 2 Model 3 Model 4

χ2 = 784.04 χ2 = 1084.62 χ2 = 1665.58 X2 = 1956.47

Pseudo-R2 = 0.1336 Pseudo-R2 = 0.1848 Pseudo-R2 = 0.2838 Pseudo-R2 = 0.3333

p<0.001 p<0.001 p<0.001 p<0.001

b (95% C I) b (95% C I) b (95% C I) b (95% C I)

Constant 2.79 (2.49–3.09) �� 2.08 (1.77–2.38) �� .66 (.16–1.16) � 1.63 (1.08–2.17) ��

Socio-demographics Age .02 (-.01–.03) �� .03 (.02–.04) �� .03 (.02–.05) �� -.01 (-.01–.01)

Male gender x 0.39 (.31–.47) �� .30 (.23–.38) �� .25 (.16 –.34) �� .33 (.24–.43) ��

Marital Status a

Separated/Divorced 0.77 (0.55–0.99) �� 0.80 (0.58–1.02) �� 1.13 (.87–1.39) �� 0.49 (.20–.78) �

Single -0.61 (-0.72–- 0.49) �� -0.32 (-0.43–-0.20) �� -.45 (-.60–-.31) �� -.60 (.75–-.44) ��

Region b

Eastern -0.20 (-0.30–-0.10) �� -.22 (-.32–-.11) �� -.44 (-.57–-.31) �� -.49 (.63–-.35) ��

Northern -1.33 (-1.54–- 1.12) �� -1.33 (-1.54–-1.11) �� -1.47 (-1.69–-1.24) �� -1.38 (-1.62–-1.15) ��

Western -0.23 (-0.30–-0.16) �� -.26 (-.33–-.19) �� -.30 (-.39–-.22) �� -0.27 (-0.36–-.17) ��

Year of study c

Second -0.19 (-0.28–-0.11) �� -.21 (.29–-.12) �� -.21 (-.31–-.11) �� .03 (-.08–.14)

Third 0.17 (0.07–0.26) �� 0.16 (0.64–0.25) � .40 (.29–.51) �� .50 (.39–.62) ��

Fourth -0.28 (-0.38–-0.17) �� -0.46 (-.57–-.36) �� -.37 (-.49–-.25) �� -.08 (.21–.05)

Fifth -0.75 (-0.89–-0.61) �� -.67 (-.81–.52) �� -.93 (-1.11–-.76) �� -.61 (-.79–-.43) ��

History of substance use (past six months) History of substance use y .67 (.60–.74) �� .52 (-.43–-.61) �� .24 (.14–.35) ��

Family environment Type of family d

Grandparent family -.45 (-.81–-.08) � -.21 (-.59–.17)

Nuclear family .15 (.07–.24) �� .19 (.10–.28) ��

Single parent family -.14 (-.27–-.01) � .01 (-.14–.14)

Stepfamily -1.04 (-1.29–-.79) �� -1.35 (-1.62–-1.07) ��

Primary care provider e

Step-parent 1.97 (1.59–2.36) �� 1.85 (1.45–2.25) ��

Uncle/aunt -.03 (-.21–.15) .12 (-.08–.32)

Sibling .52 (.35–.70) �� .33 (.14–.53) �

Guardian -.42 (-.62–-.22) �� -.18 (-.39–.03)

Grandparent -.38 (-.67–-.09) � -.61 (-.93–-.30) ��

NGO 1.23 (1.04–1.42) �� 1.52 (1.30–1.74) ��

Self-sponsored .75 (.53–.96) �� .61 (.38–.85) ��

Number of family members .01 (.01-.03) � .01 (.00–.02) z

Number of children in the family .01 (.01-.02) .01 (-.01–.03)

Birth position f

2nd -.29 (-.40–-.18) �� -.32 (-.43–-.21) ��

3rd -.39 (-.49–-.28) �� -.32 (-.43–-.20) ��

4th or lower -.18 (-.28–-.08) �� -.16 (-.27–-.05) �

Family with mental illness y .11 (.01–.23) � .02 (-.09–.14) �

Family with substance abuse y .18 (.10–.26) �� .08 (-.02–.18)

Family with criminal record y .22 (.13–.32) �� .13 (.01–.24) �

Lost parent before 18 years y .14 (.04–.23) � -.07 (-.19–.05)

Mother’s education level g

Primary -.16 (-.29–-.03) � -.18 (-.31–-.04) �

Secondary .26 (.14–.38) �� .25 (.11–.39) ��

Tertiary .15 (.02–.28) � -.05 (-.20–.10)

Father’s education level g

Primary .01 (-.14–.16) .19 (.02–.36) �

Secondary -.12 (-.26–.02) -.02 (-.17–.13)

Tertiary -.13 (-.26–-01) � .08 (-.07–.23)

(Continued)
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which predicted approximately 13% of the variance in RSB. All the sociodemographic variables

exhibited a significant relationship with the SRS score. The explained variance in RSB

increased to approximately 18% in the second model after adding the substance use variable

(illicit drug use and drinking alcohol in the past six months). The addition of family environ-

ment factors into the third model increased the variance in RSB to 28%. In the final model,

adverse childhood experiences were added, and the variance in RSB increased by approxi-

mately 5%. All the models were significant, and the final model accounted for 33.33% variance

in predicting RSB.

Among the sociodemographic variables, the following factors increased RSB score: male

gender, being separated/divorced, and being a third-year university student. While being sin-

gle, coming from a region other than the central region, and being a fifth-year university stu-

dent increased the RSB score. History of the use of psychoactive substances increased the RSB

score in the final model. For family environment-related factors, being raised in a nuclear

Table 3. (Continued)

Variable Model 1 Model 2 Model 3 Model 4

χ2 = 784.04 χ2 = 1084.62 χ2 = 1665.58 X2 = 1956.47

Pseudo-R2 = 0.1336 Pseudo-R2 = 0.1848 Pseudo-R2 = 0.2838 Pseudo-R2 = 0.3333

p<0.001 p<0.001 p<0.001 p<0.001

b (95% C I) b (95% C I) b (95% C I) b (95% C I)

Adverse childhood events Physical abuse y Omitted

Emotional abuse y .09 (.01–.19) �

Contact sexual abuse y .21 (.11–.32) ��

Alcohol and/or drug abuser in the household y .26 (.17–.36) ��

Incarcerated household member y -.22 (-.34–-.11) ��

Someone chronically depressed, mentally ill, institutionalized or suicidal y .20 (.09–.31) ��

Household member treated violently y -.09 (-.19–.01)

One or no parents, parental separation or divorce y -.16 (-.25–-.06) �

Emotional neglect y .19 (.10–.27) ��

Physical neglect y .20 (.11–.29) ��

Bullying y .26 (.17–.34) ��

Community violence y -.13 (-.24–-.02) �

Collective violence y .20 (.11–.30) ��

� p<0.05;

�� p<0.01,
z p = 0.05

Abbreviations were defined as:

b = beta coefficient; CI = Confidence Interval

Reference:
a = Married/Cohabiting,
b = Central,
c = year one
d = Extended family
e = Parent,
f = first born
g = None,
x = female,
y = No

https://doi.org/10.1371/journal.pone.0277129.t003
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family, the type of primary care provider (i.e., being a step-parent, sibling, NGO, and self-

sponsored), family history of mental illness, family member having a criminal record, father

having a primary level of highest education, and mother having a secondary level of highest

education increased the RSB score among university students. However, being raised in a

grandparent and step-parent type of family, grandparent being the primary care provider, not

being the first-born child in the family, and mother has a primary level of education resulted

in a significantly reduced RSB score among university students. Almost all ACEs were statisti-

cally significantly associated with RSB scores except for having a family member treated vio-

lently. The majority of the ACEs increased the RSB score (i.e., emotional abuse, contact sexual

abuse, alcohol and/or drug abuse in the household, someone being chronically depressed,

mentally ill, institutionalized, or suicidal in the family, emotional neglect, physical neglect, bul-

lying, and collective violence) except incarceration of a household member and community

violence (Table 3). There was no collinearity among the variables included in the final model

(mean VIF of 1.64 and all the individual VIFs were below 3).

4. Discussion

The present study investigated the prevalence of sexual activity among university students, and

risky sexual behaviours were assessed as a continuous variable using the Sexual Risk Survey

(SRS). The study is the first to be conducted in Uganda that used a population-specific stan-

dardized assessment tool to study risky sexual behaviours (RSBs) among university students.

Additionally, the study analysed the (i) different forms of RSBs utilizing the SRS, (ii) gender

differences in RSBs, and (iii) association between RSBs and socio-demographics, use of psy-

choactive substances (alcohol and illicit drugs), family environment, and adverse childhood

experiences. The few previous studies conducted among Ugandan university students have

only assessed RSBs, such as the age at which sexual intercourse first took place (�16 years),

having multiple sexual partners, and inconsistent condom use [9, 14], which is very narrow

compared to the present study.

The mean score of the total SRS of 13.4 was lower than that found among the US studies

using the same tool: 16.19 reported by Wang et al. (2018) [40]; 14.7 reported by Turchik et al.

(2015) [35], and 16.3 reported by Hahn, Simons, and Simons, (2016) [41]. This lower score

may be because Uganda is an HIV epidemic region, and its university students, especially

females, may take fewer risks due to fear of contracting HIV [42]. In addition, the 23-item SRS

has not been validated for use among Ugandan university students. Some questions may not

have been completely understood by all students resulting in lower scores. For example, some

words (e.g., ‘cunnilingus’, ‘dental dam’) may not be familiar to those completing the survey

and require individuals to use a guide or glossary to understand them [3]. The present study

found that over half of university students reported having sexual intercourse at the time of the

study (53.8%), which was higher than that reported among University students in Ethiopia,

ranging between 26.9% and 38.9% [13, 43, 44]. In a secondary analysis of Global School-based

Student Health Surveys of five sub-Saharan counties (i.e., Benin, Mozambique, Namibia, Sey-

chelles, and Tanzania), the overall prevalence of ever having had sexual intercourse was 43.5%

[45], which is slightly lower than that in the present study. Moreover, in another study, 88.5%

of young adults attending higher learning institutions in Mbeya (Tanzania) were sexually

active [46], which is higher than that reported in most sub-Saharan countries. The variations

in the prevalence rates may be due to differences in participant characteristics and, more

importantly, the cultural variations and social norms regarding sexual activity in African coun-

tries [47]. In addition, there may be differences in college-based sexual risk education and

information provision to students, which could also be a reason for such variations [47].
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Most studies conducted among university and college students have found that males are

more engaged in risky sexual behaviours than females [40, 48, 49]. In the present study, males

had higher RSBs than females, and being male statistically significantly increased RSB score.

However, such findings may be due to sexual double standards as well as social desirability

biases. For example, a study among private college students in Mekelle City (North Ethiopia)

reported that males were four times more likely to have multiple sexual partners than females

[43]. Additionally, in a systematic review of the epidemiology of sexual behaviours among

Ethiopian college and university students, males were 2.35 times more likely to engage in RSBs

compared to females [11]. This may be due to cultural influences where it is socially acceptable

for men to take charge in sexual relationships, and increase the likelihood of having multiple

sexual partners. Similarly, it may be due to premarital sexual permissiveness attitudes, which

are more common among males than females [50].

The present study also found that anal sex was not frequently reported among the student

sample surveyed. Anal intercourse is not socially acceptable in Uganda and other parts of

Africa, perhaps explaining the low rates reported in the study [51–53]. In qualitative studies

exploring perceptions of’ heterosexual penile-anal intercourse among women in three sub-

Saharan African countries (i.e., Zimbabwe, Uganda, and South Africa), participants described

this socially stigmatized act as disgusting, embarrassing, sinful, and shameful [51, 52]. They

also added that this type of sexual activity is against cultural and religious morals and that such

acts may be practiced only by sex workers, drug addicts, and porn stars. Across the three coun-

tries, participants asserted that anal sex was only practiced by perverse, ‘messed-up’, ‘insane’,

or mentally ill people [51]. Therefore, negativism and stigmatization of anal sexual practices

do not appear to be practiced very often, and/or individuals do not report it even if they engage

in such practices.

The present study generated four statistically significant models to predict risky sexual

behaviours in the past six months, based on students’ sociodemographic factors, substance use

history in the past six months (alcohol and/or illicit drugs), family environment, and adverse

childhood experiences. All models were statistically significant and indicated the importance

of these factors in explaining RSBs among university students, they only explained 33% of the

variance. This suggests that other factors play a bigger role in RSBs among university students.

However, the findings in the present study are similar to those reported in many other studies

in African countries such as Botswana, Ethiopia, and Nigeria [11, 54, 55]. However, due to the

exploratory nature of the present study, the models generated arguably have limited compari-

son with other prior African studies.

Substance use history was associated with an increase in RSBs in the present study, a finding

that has consistently been reported in other Ugandan studies [9, 14, 18]. Use of potentially

addictive psychoactive substances has been associated with impulsivity, impaired decision-

making, reduction in cognitive capacity, and causes people to focus on the cues that are most

salient in the environment (as predicted by alcohol myopia theory), and reduction in the

intention to use condoms especially following alcohol drinking (as predicted by alcohol expec-

tancy theory) [19–21]. The relationship between psychoactive substance use and RSB is com-

plex and influenced by social, physiological, and individual personality traits [14]. Therefore,

the use of psychoactive substances should be managed holistically to avoid its complications

such as RSBs.

Due to rural-urban migration and increased cost of living, Uganda’s families are becoming

nuclear [56]. However, these were associated with an increase in RSB in the present study, a

finding similar to previous research, which reported less frequent condom use and early onset

of sexual life among children brought up in nuclear families [57, 58]. This finding was attrib-

uted to students from nuclear families not respecting traditions such as sharing family
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dinners–where most important discussions are started in families [57]. The aspect of sharing

and respecting traditions is still present in the grandparent family type where traditions are

still followed, which may explain its association with reducing RSB in the present study. Sur-

prisingly, growing up in step-families was also associated with reducing RSB, a finding contra-

dictory to previous studies [59]. This may be due to a fear of these students getting involved in

RSB due to fear of getting pregnant and producing children, who may, unfortunately, end up

as stepchildren due to fear of relationship stability–since some grow up in a family where a

relationship failed (their parents could not stay with their children) and they ended up as step-

children. Students whose parents or grandparents are not their university tuition fees sponsors

go through many hardships to obtain tuition fees. Since it is culturally believed that only

grandparents and parents usually provide unconditional support without the expectation of

being paid back and may easily offer money to students for their daily expenses while at uni-

versity. Many students not sponsored by their grandparents or parents may get involved in

RSBs, either to acquire extra money or cope with their stress [60]. Similar to other studies [13,

27], the highest level of education of the parents was associated with higher RSB scores among

university students in the present study (i.e., the father has a primary level and the mother has

a secondary level of education). However, students having mothers with a primary level of

education were associated with lower RSB scores. Mothers who have a minimal level of educa-

tion may be very scared about their children at university being exposed to risky behaviours

and may provide better advice compared to those with a secondary level of education who

missed going to university, who may want their children to enjoy university and may advise

them to have fun (which may result on higher RSB scores among their children). Fathers with

a primary level of education may feel intimidated by their children who are at university and

may fail to advise them against getting involved in RSBs.

Not being the first-born child in the family was significantly associated with reduced RSB

scores among university students. This could be due to them getting advice from elder siblings

or learning from the complications faced by elder siblings due to involvement in RSB. More

family-related factors, such as the family history of mental illness and a family member having

a criminal record, were significantly associated with higher RSB scores. The pair (i.e., a family

member with a criminal record and family history of mental illness) has been associated with

ACEs, and many classify them as a form of ACE, which has consistently been associated with

RSB in adulthood [23, 61]. Researchers have suggested that ACEs significant association with

RSB is due to victims desperately attempting to initiate and maintain an intimate interpersonal

connection [23]. Since they grow up in families and/or an environment that was unable to pro-

tect them and/or have intimate connections, it may significantly make them underestimate the

risk they are taking to achieve intimate connections or protection and may end up involved in

RSB [23, 24]. Because of these possible associations between ACEs and RSBs, the majority of

the ACEs were significantly associated with higher RSB scores, including emotional abuse,

contact sexual abuse, alcohol and/or drug abuse in the household, someone being chronically

depressed, mentally ill, institutionalized, or suicidal in the family, emotional neglect, physical

neglect, bullying, and collective violence. However, incarceration of a household member and

community violence were significantly associated with a lower RSB score. In the case of incar-

ceration of a household member, if the member was abusive, then the child (now the university

student) could have felt protected–an aspect associated with lower involvement in RSB [23,

24]. For the case of community violence, more research is needed to understand this paradoxi-

cal result. Interestingly, all participants in the present study had experienced physical abuse

before the age of 18 years. This may be attributed to the parental style commonly used in

Uganda that involves physically punishing children to discipline them (i.e., corporal punish-

ment) [62, 63]. A comparative study with students who have not experienced a similar
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parenting style involving corporal punishment would enable a better understanding of the

relationship between childhood physical abuse and RSB.

5. Limitations and future research

The present study had some limitations that should be considered when interpreting the find-

ings reported here (as well as taking these on board in developing future research). Due to its

cross-sectional nature, the study is not able to draw causal inferences. Future research should

therefore use longitudinal designs to delineate the causality between the variables studied here.

In addition, the study did not capture all sexual-related factors such as sex-related alcohol con-

sumption and condom use. Therefore, future studies should incorporate these and other fac-

tors that help determine the factors that contribute to RSB. The SRS arguably provided a

comprehensive assessment of participants’ sexual activity, but future research could expand on

the five scale domains and examine other types of RSB not included (e.g., risky paraphilic

behaviour).

Another limitation was that the present study had a large minority of participants who had

never engaged in sex at all (approximately 46%) which means the factors underlying RSBs

were from a smaller subsample of all participants. However, Schuster et al. (1996) reported

that among virgins, there is still a likelihood of involvement in genitally-based sexual practices,

including fellatio, and cunnilingus, which increase the likelihood of transmission of STIs,

including HIV/AIDS [64]. Further research is needed among virgins to establish the types of

RSB they may engage in even if they are not having sexual intercourse.

The present study only comprised students from one Ugandan university, which may not

be representative of other Ugandan university students. Therefore, future research using more

representative samples of Ugandan university students is needed to replicate and confirm the

findings in the present study. It should also be noted that since the study used snowball sam-

pling to recruit students, it cannot be guaranteed that all responses were university students

from the same university. Therefore, future research on the student population needs to imple-

ment methods that can confirm the student status of participants.

Because the present study examined a very sensitive topic (i.e., risky sexual behaviour), the

responses are likely to have had social desirability biases, and the retrospective nature of the

study may have included recall biases (although participants were advised to only report sexual

activity in the past six months). Therefore, future research is needed to qualitatively assess the

lived experiences and factors that facilitate or inhibit risky sexual behaviours among university

students to develop specific interventions to reduce unplanned pregnancies, STIs, and the

spread of HIV/AIDS.

It should also be noted that the Cronbach’s alpha on the SRS was relatively low and the

instrument has not been previously validated among Ugandan university students or similar

cultural populations (e.g., sub-Sahara African counties), and some of the questions may not

have been culturally appropriate. Consequently, future studies should validate the tool for uni-

versity students in sub-Saharan Africa. Moreover, in the present study, substance use severity

and specific types of illicit psychoactive substance use were not assessed in detail and only one

item in the study related to substance use. Given that substance use appeared to be an impor-

tant correlate with sexual behaviour, future studies should look at this variable in more depth

to include the range of substances used as well as the severity of substance use disorders.

When considering all the study variables, the sample size was modest. This could have

affected the robustness of the final model. Therefore, future studies should involve larger sam-

ples to investigate more rigorously the relationships between the studied variables and RSBs.

Finally, the results concerning RSB reported in the present study may not be a true reflection
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of the student’s behaviours since the previous 12 months, they were not at university due to

the COVID-19 pandemic and its associated restrictions (e.g., lockdowns). Also, the high level

of depression and its associated symptoms, such as lack of motivation, anhedonia, hypersom-

nia, among students during the first months of the pandemic [33] may have resulted in fewer

students being involved in RSBs. Therefore, replication of this study in a non-pandemic period

is needed to ascertain whether any of the present study’s findings were affected by pandemic-

related factors.

6. Conclusion

As with many previous studies, the present study demonstrated that most Ugandan under-

graduate university students had engaged in sexual activity and that riskier sexual practices

were more likely among males than females. Sociodemographic factors, history of substance

use, family environment, and adverse childhood experiences appear to have a role in risky sex-

ual behaviours among Ugandan university students. Although the present study’s findings are

preliminary, they can be used as a basis for other researchers to explore these and other factors

associated with risky sexual behaviour among university students. Identifying the factors in

RSBs will ultimately help develop interventions to reduce such behaviour so that students can

be protected from unwanted pregnancies, STIs, and HIV/AIDS. Based on such findings,

awareness-building programs among students in LMICs could be developed focusing on safe

sexual practices and where to seek help if someone is already engaging in RSBs. Such programs

should be implemented based on evidence-based health promotion theories such as the The-

ory of Planned Behaviour and the Health Belief Model [65–67].
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