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Abstract: Alcohol-related harms may be increased among adolescent girls and young women (AGYW)
involved in sex work, yet data on alcohol misuse among AGYW in sub-Saharan Africa are still
scarce. We conducted a cross-sectional study among 15–24-year-old AGYW from January 2013 to
December 2018 in Kampala, Uganda and used the Alcohol Use Disorder Identification Test (AUDIT)
to study alcohol use patterns and dependence symptoms (dependence score ≥4). Of 1440 participants
(median age 21 years), 83.1% had less than secondary education, 79.8% reported ≥10 paying sexual
partners in the past month, 46.0% had ever experienced intimate partner violence (IPV), and 20.6%
were living with HIV. Overall, 59.9% scored ≥8 and 29.4% scored ≥16 on the AUDIT. Of 277 (15.8%)
with dependence symptoms, 69.1% were screened alcohol dependent. An AUDIT score ≥8 was
associated with older age, illicit drug use, experiencing IPV, inconsistent condom use with paying
partners, and HIV sero-negativity. All factors remained associated with a higher score ≥16 except HIV
status. Similarly, illicit drug use, experiencing IPV and inconsistent condom use were associated with
dependence symptoms and, in addition, a higher number of paying sexual partners. Alcohol misuse
is high in this population, they urgently need harmful substance use reduction interventions.

Keywords: adolescents; female sex workers; alcohol misuse; sub-Saharan Africa

1. Introduction

Globally, alcohol consumption has increased over the past two decades in almost all regions except
the World Health Organization (WHO) identified European Region. In some parts of sub-Saharan
Africa (SSA), alcohol consumption is 20% more than the regional average of 32.8 g of pure alcohol per
day [1]. Alcohol misuse has consequences at both the individual and societal level including causing
5.3% of global deaths, social and economic consequences, infectious and non-transmissible diseases,
and injuries [1]. In SSA, these poor outcomes may be exacerbated by unrecorded consumption of
large amounts of alcohol produced illegally from local informal establishments which are not only
cheaper but may contain higher amounts of ethanol and potential contaminants [2]. In East Africa,
reported statistics on alcohol use among adults aged ≥15 years are: alcohol use disorders (AUD;
4.0–7.1%), alcohol dependence (1.4–2.5%), and alcohol attributable fraction of all deaths (4.0–7.3%) [1].
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Regional data are not usually disaggregated for young people and yet SSA has the world’s largest
proportion (33%) of young people [3]. Young people are defined as individuals 10–24 years; they include
adolescents (10–19 years) and youth (15–24 years) [4].

Studies on alcohol consumption among young people are urgently needed as their number is
expected to continue to rise through 2050, particularly in low- and middle-income countries (LMICs) [5].
As young people transition to adulthood, they may experimentally use different types of alcohol and
other substances, which may have acute consequences related to accidents and injuries, unprotected sex,
and violence [6]. Worldwide, 155 million (26.5% of total) adolescents aged 15–19 years are current
alcohol drinkers, although this age group is less often current drinkers than the corresponding general
population aged 15 years or more; by age 20–24 years the gap has closed and young people drink to
the same extent and regularity as the general population [1]. Early onset of alcohol use among young
people and the resulting problems have been associated with mental health disorders [5] and may affect
long term health outcomes [7]. Alcohol consumption among school-going adolescents in the United
States has been associated with externalizing behaviors such as sensation seeking, conduct problems,
and affiliation with delinquent peers while African American ethnicity and internalizing behaviors,
such as anxiety, predicted lower alcohol consumption [8]. In addition findings from a recent study
among 15–24-year-old university students in south-east Asia indicate that the prevalence of alcohol
consumption is 20.3% and is associated with being male, smoking, peer alcohol consumption,
and truancy [9]. In SSA, surveys among 12–24-year-old students and employed youth in Tanzania
(using the Alcohol Use Disorder Identification Test (AUDIT) and timeline-follow-back-calendar (TLFB)
methods), and disadvantaged slum dwellers in Uganda (Cut-Annoyed-Guilty-Eye-Opener (CAGE)
questionnaire) showed the prevalence of alcohol use disorders to be in the ranges of 12–47% and 11–50%,
respectively [10–12]. Alcohol use in these studies was associated with being male, having disposable
income, and engaging in higher risk sexual behavior [10,12]. A recent study among young fisher-folk
(15–24 years), a recognized key population in Uganda, used a range of measures to estimate alcohol use
including AUDIT, TLFB, and phosphatidyl ethanol (PEth) blood levels with reliable results across all
three measures. AUDIT scores ≥8 and PEth values ≥20 ng/mL were 19.4% and 20.5%, respectively [11].
Older age, low education, smoking, and infection with herpes simplex virus-2 were associated with
the observed outcomes. Although data on alcohol dependence among young people are still limited,
the prevalence reported among 15–19-year-old students in Brazil is 16.4%; associated factors included
male gender and higher socioeconomic status [13].

The consequences of alcohol consumption among young key populations may be more pronounced
among female sex workers (FSWs) because of their unique situations such as work-related exposure
to alcohol [14,15]. Their social contexts also expose them to exploitation, limited social support,
and intimate partner violence (IPV) [16] leaving them vulnerable to engaging in alcohol misuse.
Many sex workers only start drinking alcohol when they join the trade on the advice of more
experienced peers; alcohol helps them to cope with the job and develop courage in dealing with
clients, it putatively protects women against the cold, and helps them to cope with the associated social
stigma [14,15]. Consumption is also promoted in alcohol selling establishments such as bars which
often also serve as sex work venues [17], in addition clients encourage consumption as they buy drinks
for the women [14]. We have previously reported that recruiting clients from bars and night clubs was
associated with problem drinking in a cohort that included adult FSWs [18]. However, data on alcohol
misuse and dependence among AGYW involved in high-risk sexual behavior, including sex work,
are lacking.

The aim of this study was to: (i) estimate the prevalence of alcohol use disorders and dependence
symptoms (dependence score ≥4) using AUDIT, (ii) determine factors associated with alcohol use
disorders, and (iii) determine the factors associated with alcohol dependence symptoms.
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2. Methods

2.1. Study Design and Setting

We performed a cross-sectional analysis of records of 15–24-year-old AGYW enrolled into a cohort
of high-risk women from January 2013 to December 2018. The cohort included women 15–49 years
and enrolled at the Good Health for Women Project (GHWP) clinic located in a peri-urban community
in southern Kampala. Field workers worked with community peer leaders to mobilize women
from commercial hotspots from where we enrolled them into the GHWP clinic irrespective of HIV
status. The clinic provides a comprehensive package of HIV prevention and treatment services
which includes: HIV counselling and testing (HCT); free services including treatment for common
illnesses, contraception, syndromic management of sexually transmitted infections (STIs), screening
and counselling for alcohol use disorders, and intimate partner violence (IPV); free male and female
condoms; and treatment for their male regular partners and children below 5 years. In addition,
those living with HIV received tuberculosis screening and treatment, prophylaxis for opportunistic
infections, and anti-retroviral therapy (ART).

2.2. Study Participant Eligibility Criteria

We selected baseline records of all participants enrolled from January 2013 to December 2018 who
were aged 15–24 years at the time of enrolment. Participants <18 years met criteria as being mature or
emancipated minors as per guidelines of the Uganda National Council for Science and Technology
(UNCST) [19].

2.3. Study Outcomes and Measures

The main study outcome was prevalence of alcohol misuse. We determined this using the Alcohol
Use Disorder Identification Test/AUDIT, which was developed by WHO and validated across several
countries for identifying alcohol use disorders. The test determines alcohol use over the past 12 months
and comprises of 10 screening questions covering the domains of: alcohol consumption (questions 1–3),
drinking behavior/dependence (questions 4–6), and alcohol-related problems (questions 7–10) [20].
Questions 1 to 8 were scored on a five-point scale from 0, 1, 2, 3, and 4, while questions 9 and 10
were scored on a three-point scale from 0, 2, and 4. Scores for all 10 questions were summed up and
total scores categorized as follows: 1–7 (low-risk drinking/abstinence), 8–15 (moderate-risk/hazardous
drinking), 16–19 (high-risk/harmful drinking), and ≥20 (high-risk/alcohol dependent) [21].

Alcohol misuse was measured as a binary variable (Yes/No) at two levels:

Participants who scored ≥8 were categorized as moderate to high risk drinkers.
Participants who scored ≥16 were categorized as high-risk drinkers.

The secondary outcome was prevalence of dependence symptoms measured as a binary variable
(Yes/No). It was derived from the sum of scores of questions 4–6. Presence of dependence symptoms
was “Yes” for a score ≥4.

2.4. Independent Variables

Sociodemographic variables: age, marital status, education level, main job, and number of
biological children.

Behavioral variables: ever used illicit drugs, contraceptive use, experience of IPV, condom use
with paying partners one month prior to enrolment, history of ever testing for HIV, and duration since
the last HIV test.

Clinical variables: HIV status and STI symptoms (syndromic diagnosis).
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2.5. Laboratory Methods

Laboratory staff performed HIV testing on serum using two or more rapid diagnostic tests
for antibodies to HIV as per the national guidelines approved at that time. From January 2013 to
January 2018, the algorithm used “Determine” as the screening test, “Statpak” as the confirmatory test,
and “Unigold” as the tiebreaker. From February 2018 onwards, “SD Bioline (Standard Diagnostics,
Inc.,)” replaced “Unigold” as the tiebreaker test.

2.6. Data Collection

Trained study staff collected data using an electronic Microsoft Access database. The AUDIT tool
and questionnaires to collect other data were designed and programmed into the database which was
pilot tested before data collection/entry began.

2.7. Statistical Analysis

The project data manager cleaned the data and exported it to Stata 15 (StataCorp, College Station,
TX, USA) for analysis. Participants’ categorical demographic and behavioral characteristics were
summarized by counts and percentages. Continuous characteristics were summarized by means and
standard deviations (SD) or medians and inter quartile ranges.

i. We determined the proportion with AUD as the number that had AUDIT score ≥8 divided by
the total number enrolled, and expressed as a percentage.

ii. Of those with AUD, we also determined the proportion who were high-risk drinkers as the
number that had AUDIT score ≥16 divided by the total number enrolled, and expressed as
a percentage.

iii. The proportion with dependence symptoms were those who had a score of ≥4 divided by the
total number enrolled, and expressed as a percentage.

The proportion who had AUD (AUDIT ≥8 and AUDIT ≥16) were further analyzed by the different
demographic and behavioral characteristics using chi-square tests. Logistic regression models were
fitted to find factors associated with high-risk drinking and a high dependence score. Factors which
were statistically significant at the unadjusted level of analysis (log likelihood ratio test (LRT), p < 0.20)
were included in the multivariable logistic regression model. We used complete case analysis to run
our final model. Age was considered as an a priori confounder. Factors were retained in the final
multivariate logistic regression model if their inclusion did not make the model significantly worse at
p < 0.05. From the literature, education level and HIV status have shown associations with alcohol
misuse; thus, they were included in the final models. We present results as adjusted odds ratios (aOR)
with 95% confidence intervals (CI).

2.8. Missing Data (Sensitivity Analysis)

We conducted a sensitivity analysis to ascertain if missing data on selected covariates had an
impact on the study results. Data values were imputed for participants who had missing data using
the multivariate imputation by chained equations approach [22]. A sample of missing values was
created, conditional on the distribution of the remaining covariates in the adjusted model. We assumed
that the data were missing at random and carried out 10 rounds of multiple imputations; the final data
for analysis after imputation were combined using Rubin’s rule [23]. We compared the results from the
complete case analysis and those from the imputed models to assess for significant differences.

2.9. Ethics Statement

All subjects gave their informed consent for inclusion before they participated in the study.
The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
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approved by the Uganda National Council for Science and Technology (HS 364) and Uganda Virus
Research Institute-Research Ethics Committee (GC/127/14/10/30).

3. Results

From January 2013 to December 2018, we enrolled 5721 women involved in high-risk sexual
behavior, of whom 1898 (33.2%) were AGYW aged 15–24 years. Of these, 458 had missing data on one
or more variables and were dropped from the analysis; we analyzed data for 1440 who had complete
records. The 458 with missing data were younger and had lower education than the 1440 retained
and these differences were significant (p < 0.05), however the sensitivity analysis showed that the
results from the imputed model were similar to those we present in this paper and are included as a
supplementary file (Tables S1 and S2).

3.1. Baseline Characteristics of AGYW Enrolled at the GHWP Clinic in Kampala, Uganda

The median age of the 1440 retained participants was 21 years (interquartile range (IQR),
19–23 years), 83.1% had less than secondary education and 44.0% were separated/widowed. Mean age
at first pregnancy was 17 years (SD ± 2.8), 69.8% had at least one child, and 66.9% reported using
reliable contraception (commonly Depo Medroxy progesterone acetate (DMPA)).

HIV prevalence was 20.6% with HIV sero-positivity higher among the older participants
20–24-year-olds compared to 15–19-year-olds (23.9% vs. 10.8%; p ≤ 0.001). Most participants
(92%) had been tested for HIV, of whom 72.0% had their last HIV test within 6 months prior to
enrolment. Additionally, 79.8% reported ≥10 paying sexual partners in the month prior to enrolment
and reported consistent condom use with paying partners was 49.1%. IPV was reported by 46.1%,
mainly with casual partners (40.4% of those reporting IPV), 505 (35.1%) reported ever using illicit
drugs, of whom 419 (83.0%) were current users, commonly khat and marijuana. Table 1 shows baseline
participant characteristics.

3.2. Alcohol Consumption Patterns and Dependence Scores of AGYW

Of 1440 participants, 1086 (75.4%) reported currently using alcohol. AUDIT screening results were:
low-risk drinking (40.1%), moderate-risk/hazardous drinking (30.5%), high-risk/harmful drinking
(13.3%), and high-risk/alcohol dependent (16.1%).

Overall, 277 participants had a dependence score of ≥4. Of these, 69.1% were identified as alcohol
dependent, 22.5% were harmful drinkers, and 8.4% hazardous drinkers (Table 2).

3.3. Prevalence of Alcohol Misuse (AUDIT ≥8 and AUDIT ≥16) by Sociodemographic and
Behavioral Characteristics

Overall, 863 (59.9%) of participants had AUDIT score ≥8. An AUDIT score ≥8 was higher among
participants who were older (20–24 years; 62.2 vs. 53.1; p = 0.002), reported IPV (65.3% vs. 55.4%;
p < 0.001), had higher number of paying sexual partners in the past month (61.5% vs. 53.6%; p = 0.014),
reported inconsistent condom use with paying partners (64.4 vs. 55.3%; p < 0.001), and used illicit
drugs (77.6% vs. 52.7%; p < 0.001).

The proportion identified as high-risk drinkers (AUDIT score ≥16) was 24.9% (n = 424).
AUDIT score ≥16 was higher among participants who reported IPV (37.9% vs. 22.2%; p < 0.001),
had higher number of paying sexual partners (31.3% vs. 22.0%; p = 0.002), reported inconsistent
condom use with paying partners (34.7% vs. 24.1%; p < 0.001), and used illicit drugs (46.5% vs. 22.4%;
p < 0.001; Table 3).
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Table 1. Baseline characteristics of adolescent girls and young women (AGYW) enrolled at the Good
Health for Women Project (GHWP) clinic in Kampala, Uganda from January 2013 to December 2018.

Variable Categories Frequency (N = 1440) Percent (%)

Age (Years)
15–19 360 25.0
20–24 1080 75.0

Education level
None 82 5.7

Less than secondary 1115 77.4
Secondary or higher 243 16.9

Marital status
Single (never married) 746 51.8

Married 61 4.2
Widowed/separated 633 44.0

Number of biological children
None 435 30.2
One 586 40.7
>1 419 29.1

Ever used illicit drugs
Yes 505 35.1
No 935 64.9

Ever tested for HIV
Yes 1325 92.0
No 115 8.0

Last HIV test a

≤6 months 954 72.0
>6 months 371 28.0

HIV status
Positive 297 20.6

Negative 1143 79.4

Main job
Sex work 972 67.5
Other job 468 32.5

Paying sexual partners in past one month
<10 partners 291 20.2
≥10 partners 1149 79.8

Condom use with paying partners in past month
Consistent 707 49.1

Inconsistent 733 50.9

Ever experienced intimate partner violence (IPV)
Yes 662 46.0
No 778 54.0

Contraceptive use
Yes 964 66.9
No 476 33.1

a Numbers include only those who had ever been tested for HIV.

Table 2. Alcohol consumption patterns and dependence symptoms among AGYW.

AUDIT Score Risk Level
Alcohol Consumption

Pattern
Dependence Symptoms
(Dependence Score ≥ 4)

Frequency (N = 1440) n (%) Frequency (n = 227) n (%)

0–7 Low-risk drinking/Abstinence 577 (40.1) 0 (0)

8–15 Moderate-risk/hazardous drinking 439 (30.5) 19 (8.4)

16–19 High-risk/harmful drinking 192 (13.3) 51 (22.5)

≥20 High-risk/Alcohol dependent 232 (16.1) 157 (69.1)

AUDIT is Alcohol Use Disorder Identification test.
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Table 3. Prevalence of alcohol use disorders among AGYW by sociodemographic and
behavioral characteristics.

AUDIT Score ≥ 8 AUDIT Score ≥ 16

Variable Sub-Category n (col %) χ2 p-Value n (col %) χ2 p-Value

Overall 863 (59.9) 424 (29.4)

Age (years) 0.002 0.062
15–19 191 (53.1) 92 (25.6)
20–24 672 (62.2) 332 (30.7)

Education level 0.928 0.103
Less than secondary 718 (60.0) 363 (30.3)
Secondary or higher 145 (59.7) 61 (25.1)

Marital Status 0.07 0.271
Single never married 441 (59.1) 206 (27.6)

Married 29 (47.5) 18 (29.5)
Separated or widowed 393 (62.1) 200 (31.6)

Biological
children 0.46 0.992

None 267 (61.4) 128 (29.4)
≥1 596 (59.3) 195 (29.5)

Current illicit
drug use <0.001 <0.001

No 538 (52.7) 229 (22.4)
Yes 325 (77.6) 222 (46.5)

Ever
experienced

IPV
<0.001 <0.001

No 431 (55.4) 173 (22.2)
Yes 432 (65.3) 251 (37.9)

Number of
paying sexual

partners in past
month

0.014 0.002

<10 156 (53.6) 64 (22.0)
≥10 707 (61.5) 360 (31.3)

Consistent
condom use
with paying

sexual partners

<0.001 <0.001

No 472 (64.4) 254 (34.7)
Yes 391 (55.3) 170 (24.1)

Contraceptive
use 0.092 0.277

No 300 (63.0) 149 (31.3)
Yes 563 (58.4) 275 (28.5)

HIV status 0.232 0.949
Positive 169 (56.9) 87 (29.3)

Negative 694 (60.7) 337 (29.5)

3.4. Factors Associated with Alcohol Misuse among AGYW

Using the adjusted analysis, having an AUDIT score ≥8 was associated with being older
(20–24 years; aOR 1.61; 95% CI 1.24–2.08), illicit drug use (aOR 3.04; 95% CI 2.32–3.98), ever experiencing
IPV (aOR 1.35; 95% CI 1.07–1.69), inconsistent condom use with paying partners (aOR 1.44; 95% CI
1.15–1.80), and being HIV negative (aOR 1.52; 95% CI 1.15–2.01).

Using the adjusted analysis having an AUDIT score ≥16 was associated with being older
(20–24 years; aOR 1.43; 95% CI 1.06–1.92), illicit drug use (aOR 2.80; 95% CI 2.18–3.61), ever experiencing
IPV (aOR 1.87; 95% CI 1.46–2.39), and inconsistent condom use with paying partners (aOR 1.60; 95%
CI 1.25–2.04; Table 4).
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Table 4. Factors associated with Alcohol misuse among AGYW.

AUDIT Score ≥8 AUDIT Score ≥16

Variable Sub-Category Unadjusted OR
(95% CI) LRT p-Value Adjusted OR

(95% CI)
Unadjusted OR

(95% CI) LRT p-Value Adjusted OR
(95% CI)

Age (years) 0.062
15–17 1.00 0.002 1.00 1.00 1.00
20–24 1.46 (1.15–1.85) 1.61 (1.24–2.08) 1.29 (0.99–1.69) 1.43 (1.06–1.92)

Education level 0.928 0.104
Less than secondary 1.00 1.00 1.00 1.00
Secondary or higher 0.99 (0.75–1.31) 1.03 (0.77–1.39) 0.77 (0.56–1.06) 0.83 (0.59–1.17)

Marital Status 0.277 0.106
Single never married 1.00 - 1.00 1.00

Married 0.63 (0.37–1.06) - 1.09 (0.62–1.94) 1.14 (0.62–2.07)
Separated or widowed 1.13 (0.91–1.41) - 1.21 (0.96–1.53) 1.03 (0.80–1.33)

Biological children 0.461 0.992
None 1.00 - 1.00 -
≥1 0.92 (0.73–1.15) - 1.00 (0.78–1.28) -

Current illicit drug use <0.001 <0.001
No 1.00 1.00 1.00 1.00
Yes 3.10 (2.39–4.03) 3.04 (2.32–3.98) 3.01 (2.36–3.83) 2.80 (2.18–3.61)

Ever experienced IPV <0.001 <0.001
No 1.00 1.00 1.00 1.00
Yes 1.51 (1.22–1.87) 1.35 (1.07–1.69) 2.14 (1.69–2.69) 1.87 (1.46–2.39)

Paying partners (past month) 0.014 0.002
<10 1.00 1.00 1.00 1.00
≥10 1.38 (1.07–1.79) 1.12 (0.85–1.48) 1.62 (1.19–2.19) 1.20 (0.87–1.66)

Condom use with paying
sexual partners <0.001 <0.001

Consistent 1.00 1.00 1.00 1.00
Inconsistent 1.46 (1.18–1.81) 1.44 (1.15–1.80) 1.68 (1.33–2.11) 1.60 (1.25–2.04)

Contraceptive use 0.092 0.277
No 1.00 1.00 1.00 -
Yes 0.82 (0.66–1.03) 0.83 (0.65–1.05) 0.88 (0.69–1.11) -

HIV status 0.232 0.949
Positive 1.00 1.00 1.00 1.00

Negative 1.17 (0.90–1.52) 1.52 (1.15–2.01) 1.01 (0.76–1.34) 1.27 (0.94–1.72)

OR = Odds ratio; CI = Confidence interval; LRT = Log likelihood ration test.
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3.5. Factors Associated with Dependence Symptoms among AGYW

Using the adjusted analysis dependence was associated with illicit drug use (aOR 2.30; 95% CI
1.70–3.11), ever experiencing IPV (aOR 1.53; 95% CI 1.13–2.06), inconsistent condom use with paying
partners (aOR 1.95; 95% CI 1.43–2.64), and having ≥10 sexual partners (aOR 1.69; 95% CI 1.09–2.63).
There was borderline significance between HIV negative status and dependence (aOR 1.43; 95% CI
0.98–2.09; Table 5).

Table 5. Factors associated with dependence symptoms among AGYW.

Variable Sub-Category
Dependence
Symptoms
(Score ≥ 4)

Unadjusted OR p-Value Adjusted OR

n (col %)
Overall 227 (15.8)

Age (years) 0.337
15–19 51 (14.2) 1.00 1.00
20–24 176 (16.3) 1.18 (0.84–1.65) 1.44 (0.99–2.07)

Education level 0.224
Less than secondary 195 (16.3) 1.00 1.00
Secondary or higher 32 (13.2) 0.78 (0.52–1.17) 0.80 (0.52–1.22)

Marital status 0.514
Single never married 113 (15.2) 1.00 -

Married 10 (16.4) 1.09 (0.54–2.23) -
Widowed/separated 104 (16.4) 1.10 (0.82–1.47) -

Biological children 0.185
None 77 (17.7) 1.00 1.00
≥1 150 (14.9) 0.82 (0.60–1.10) 0.75 (0.54–1.04)

Current illicit drug use <0.001
No 110 (11.8) 1.00 1.00
Yes 117 (23.2) 2.26 (1.69–3.01) 2.30 (1.70–3.11)

Ever experienced IPV <0.001
No 94 (12.1) 1.00 1.00
Yes 133 (20.1) 1.83 (1.37–2.44) 1.53 (1.13–2.06)

Paying sexual partners
in past month <0.001

<10 partners 27 (9.3) 1.00 1.00
≥10 partners 200 (17.4) 2.06 (1.35–3.15) 1.69 (1.09–2.63)

Condom use with
paying partners <0.001

Consistent 148 (20.2) 1.00 1.00
Inconsistent 79 (11.2) 2.01 (1.49–2.70) 1.95 (1.43–2.64)

Contraceptive use 0.217
No 67 (14.1) 1.00 -
Yes 160 (16.6) 1.21 (0.89–1.65) -

HIV status 0.495
Positive 43 (14.5) 1.00 1.00

Negative 184 (16.1) 1.13 (0.79–1.62) 1.43 (0.98–2.09)

4. Discussion

Among AGYW in the present study the proportion with AUDIT ≥8 was higher than that reported
among young people in fishing communities, another key population in East Africa [11]. The burden
of alcohol misuse among the participants was even greater, as half of those who misused alcohol were
in the high-risk category (AUDIT ≥16) and, not all of those with dependence symptoms were alcohol
dependent on the AUDIT score. In the context of AGYW who earn money from sex work, the high
prevalence of alcohol misuse reported here appears to result from consumption driven by emotional
and socioeconomic needs.

Older age (20–24 years) was associated with alcohol misuse and dependence symptoms.
The present findings are similar to other studies done among young people in Uganda [11,12].
Global reports also show that harmful drinking, while not prevalent in those below 19 years, increases
in the 20–24 year age group [1]. The present study outcomes were also highly associated with current
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illicit drug use, an association that has also been found among young fisher folk in Uganda [11].
The most important physical, biological, and psychological development between childhood and
adulthood occurs before the age of 20 years. During this period, adolescents may adopt impulsive
behaviors as they experience new social roles and interact more with peers. One form of impulsivity,
sensation seeking, rises dramatically during adolescence and increases risks to healthy development [24].
Alcohol and illicit drug use are some of the risky behaviors initiated during adolescence [25]; given their
addictive nature, consumption patterns increase in young adulthood if there are no risk reduction
interventions. In addition, the legal minimum age for alcohol consumption in Uganda is 18 years [1],
the propensity to consume alcohol may increase subsequent misuse among young adults ≥20 years
who already consume alcohol. Thus, AGYW need to be targeted early for substance use reduction
interventions to mitigate harmful consequences of continued misuse later in life.

The present results indicate that participants with alcohol misuse and dependence symptoms
were more likely to report a higher number of paying sexual partners and inconsistent condom use.
Studies have shown an association between alcohol misuse and high-risk sexual behavior among young
people [10,12] and older key populations [18,26]. Excessive alcohol use impairs cognitive function
and hence may reduce one’s ability to use or negotiate condom use [27]. Furthermore, a qualitative
study among adolescents showed that the effects of alcohol consumption on risky behavior are most
prevalent when there is impaired judgment and complete loss of control [28]. For those involved in
sex work, the need for resolve when dealing with many clients leads to heavy drinking sessions as a
way of coping [14]. In situations where both FSWs and their clients consume alcohol, the potential for
risky sexual practices increases and societal calls for initiating alcohol reduction interventions at the
structural level are needed so that consequences such as unwanted pregnancies and risk of infection
with HIV and sexually transmitted infections is not heightened.

The findings of the present study also showed that IPV was significantly associated with the
alcohol misuse and dependence symptom outcomes. High-risk women generally experience high
levels of IPV [29]. Acts of IPV remain unreported due to the criminalization of sex work in many parts of
SSA [30]; disclosure rates are therefore low [31] and this undermines their ability to interact with society
including community rehabilitation facilities where they could seek help. However, during times
of intoxication, women may also be perpetrators of violence. Reports among young people have
shown them to be both perpetrators and victims of IPV [32] and violence against other community
members [33]. Counselling and empowering women leads to a reduction in IPV, HIV-risk behaviors,
and HIV incidence, possibly through reduction in forced sex [34,35]. Community involvement is
also important as it increases the likelihood of community members intervening when they witness
IPV [36].

Motivational interviews may have a role in reducing the prevalence of alcohol misuse among
AGYW involved in sex work. Despite the challenges posed by excessive alcohol use, two systematic
reviews of randomized clinical trials that assessed brief alcohol interventions found that multi-contact
brief counselling sessions reduced self-reported at-risk/harmful and hazardous alcohol use in primary
care [37,38]. Brief motivational interviews delivered in a few sessions enable individuals to get
education on alcohol use and health-related harms, identify high-risk situations for heavy drinking,
and develop a personal plan and strategies to facilitate an individual’s motivation to reduce alcohol
drinking [38].

5. Limitations and Strengths

Data from 458 of enrolled participants were excluded from the analysis because they had missing
data for one or more variables. The missing data however did not affect our ability to detect associations
with the outcomes; we performed a sensitivity analysis whose results did not differ from what we
report in this paper. The cross-sectional study design precludes us from demonstrating causality
between independent variables and the study outcomes.
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The sample size we analyzed was large enough to result in the narrow confidence intervals
observed in the statistical tests. This indicates that the sample may be representative and supports the
study’s external validity.

6. Conclusions and Recommendations

Alcohol misuse is highly prevalent among AGYW involved in sex work and the possibility of
continued misuse is high given both the nature of their work and the addictive properties of alcohol.
The observed dependence scores have not been widely reported. However, the findings of the present
study indicate that dependence can be detected earlier among those misusing alcohol, and counselling
or motivational interviewing can be initiated before individuals become alcohol dependent.

Young key populations need health service delivery models that integrate counselling and referrals
for alcohol misuse and high dependence scores. An advantage of the AUDIT tool is that it is easy to
administer and therefore can be used in primary health care settings with lower cadre health staff;
screening for alcohol use should be included in the routine health care at facilities with high turnover
of young women seeking health care. Opportunities for such screening can be created at service
points delivering sexual and reproductive health services, HIV prevention, care and treatment and
immunization services. In addition, regular community outreach services can be targeted to reach
young people who may be out of school and also unable to access the formal health facilities for example
those in hotpots and slums. Community outreach services for alcohol screening can be integrated
within already existing public awareness campaigns for example HIV testing campaigns or social
events such as sports events and supported by broadcast or social media for publicity. Models should
however be considered in the context of young people’s lives, to address the multiple levels of influence
impacting their lives and those of their peers, sexual partners, owners of entertainments facilities in
commercial hotspots, and community leaders. Interventions to reduce alcohol misuse among AGYW
should also target illicit drug use and IPV at the individual and community levels. Such interventions
empower women leading to a reduction in IPV and HIV-risk behaviors, and increase the likelihood of
community members intervening when they witness IPV.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/17/6129/
s1. Table S1, Table S2 showing results of the sensitivity analysis have been included in the submission as
supplementary files.

Author Contributions: Conceptualization, Y.M.; Methodology, Y.M. and O.K.; Validation, D.B. and O.K.; Formal
Analysis, O.K.; Investigation, Y.M. and G.N.; Resources, Y.M., G.N., and J.S.; Data Curation, Y.M., G.N., D.B.,
and O.K.; Writing–Original Draft Preparation, Y.M.; Writing—Review and Editing, Y.M., G.N., D.B., O.K., and J.S.;
Visualization, Y.M., G.N., and J.S.; Supervision, J.S.; Project Administration, Y.M. and G.N.; Funding Acquisition,
J.S. All authors have read and agreed to the published version of the manuscript.

Funding: The work was jointly funded by the UK Medical Research Council (MRC) and the UK Department
for International Development (DFID) under the MRC/DFID Concordat agreement and, is part of the European
and Developing Countries Clinical Trials Partnership (EDCTP2) program supported by the European Union.
The clinic receives support from President’s Emergency Plan for AIDS Relief (PEPFAR) through the Centers for
Disease Control and Prevention for the provision of clinical services. The funders did not have a role in the: study
design; collection, analysis and interpretation of data; writing of the report; and the decision to submit the article
for publication.

Acknowledgments: We acknowledge staff and participants of the Good Health for Women Project for their
dedication to the clinic activities and without whom we would not have achieved study outcomes.

Conflicts of Interest: The authors declare no conflict of interest.

Availability of Data and Materials: The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

References

1. World Health Organization. Global Status Report on Alcohol and Health 2018; World Health Organization:
Geneva, Switzerland, 2019.

http://www.mdpi.com/1660-4601/17/17/6129/s1
http://www.mdpi.com/1660-4601/17/17/6129/s1


Int. J. Environ. Res. Public Health 2020, 17, 6129 12 of 13

2. Alcohol and, G. Public Policy. Alcohol: No ordinary commodity—A summary of the second edition. Addiction
2010, 105, 769–779.

3. Idele, P.; Gillespie, A.; Porth, T.; Suzuki, C.; Mahy, M.; Kasedde, S.; Luo, C. Epidemiology of HIV and AIDS
among Adolescents: Current status, inequities, and data gaps. J. Acquir. Immune Defic. Syndr. 2014, 66,
S144–S153. [CrossRef] [PubMed]

4. World Health Organisation. Strategic Directions for Improving Adolescent Health in South-East Asia Region;
WHO Regional Office for South-East Asia: New Delhi, India, 2011.

5. UNICEF. Adolescent Demographics; UNICEF: New York, NY, USA, 2019.
6. Rehm, J.; Mathers, C.; Popova, S.; Thavorncharoensap, M.; Teerawattananon, Y.; Patra, J. Global burden of

disease and injury and economic cost attributable to alcohol use and alcohol-use disorders. Lancet 2009, 373,
2223–2233. [CrossRef]

7. Hingson, R.W.; Heeren, T.; Winter, M.R. Age at drinking onset and alcohol dependence: Age at onset,
duration, and severity. Arch. Pediatrics Adolesc. Med. 2006, 160, 739–746. [CrossRef]

8. Isaksson, J.; Sjöblom, S.; Schwab-Stone, M.; Stickley, A.; Ruchkin, V. Risk factors associated with alcohol use
in early adolescence among American inner-city youth: A longitudinal study. Subst. Use Misuse 2020, 55,
358–366. [CrossRef]

9. Htet, H.; Saw, Y.M.; Saw, T.N.; Htun, N.M.; Lay Mon, K.; Cho, S.M.; Thike, T.; Khine, A.T.; Kariya, T.;
Yamamoto, E.; et al. Prevalence of alcohol consumption and its risk factors among university students:
A cross-sectional study across six universities in Myanmar. PLoS ONE 2020, 15, e0229329. [CrossRef]

10. Francis, J.M.; Weiss, H.A.; Mshana, G.; Baisley, K.; Grosskurth, H.; Kapiga, S.H. The epidemiology of alcohol use
and alcohol use disorders among young people in northern Tanzania. PLoS ONE 2015, 10, e0140041. [CrossRef]

11. Kuteesa, M.O.; Weiss, H.A.; Cook, S.; Seeley, J.; Ssentongo, J.N.; Kizindo, R.; Ngonzi, P.; Sewankambo, M.;
Webb, E.L. Epidemiology of Alcohol Misuse and Illicit Drug Use among Young People Aged 15–24 Years in
Fishing Communities in Uganda. Int. J. Environ. Res. Public Health 2020, 17, 2401. [CrossRef]

12. Swahn, M.H.; Culbreth, R.; Salazar, L.F.; Tumwesigye, N.M.; Jernigan, D.H.; Kasirye, R.; Obot, I.S.
The Prevalence and Context of Alcohol Use, Problem Drinking and Alcohol-Related Harm among Youth
Living in the Slums of Kampala, Uganda. Int. J. Environ. Res. Public Health 2020, 17, 2451. [CrossRef]

13. Martins-Oliveira, J.G.; Jorge, K.O.; Ferreira, R.C.; Vale, M.P.; Zarzar, P.M. Risk of alcohol dependence:
Prevalence, related problems and socioeconomic factors. Cienc. Saude Coletiva 2016, 21, 17–26. [CrossRef]

14. Mbonye, M.; Rutakumwa, R.; Weiss, H.; Seeley, J. Alcohol consumption and high risk sexual behaviour
among female sex workers in Uganda. Afr. J. AIDS Res. 2014, 13, 145–151. [CrossRef] [PubMed]

15. Schulkind, J.; Mbonye, M.; Watts, C.; Seeley, J. The social context of gender-based violence, alcohol use and
HIV risk among women involved in high-risk sexual behaviour and their intimate partners in Kampala,
Uganda. Cult. Health Sex. 2016, 18, 770–784. [CrossRef] [PubMed]

16. Chiyaka, T.; Mushati, P.; Hensen, B.; Chabata, S.; Hargreaves, J.R.; Floyd, S.; Birdthistle, I.J.; Cowan, F.M.;
Busza, J.R. Reaching young women who sell sex: Methods and results of social mapping to describe
and identify young women for DREAMS impact evaluation in Zimbabwe. PLoS ONE 2018, 13, e0194301.
[CrossRef] [PubMed]

17. Morojele, N.K.; Kachieng’a, M.A.; Mokoko, E.; Nkoko, M.A.; Parry, C.D.; Nkowane, A.M.; Moshia, K.M.;
Saxena, S. Alcohol use and sexual behaviour among risky drinkers and bar and shebeen patrons in Gauteng
province, South Africa. Soc. Sci. Med. 2006, 62, 217–227. [CrossRef] [PubMed]

18. Weiss, H.A.; Vandepitte, J.; Bukenya, J.N.; Mayanja, Y.; Nakubulwa, S.; Kamali, A.; Seeley, J.; Grosskurth, H.
High levels of persistent problem drinking in women at high risk for HIV in Kampala, Uganda: A prospective
cohort study. Int. J. Environ. Res. Public Health 2016, 13, 153. [CrossRef] [PubMed]

19. Uganda National Council for Scince and Technology. National Guidelines for Research Involving Humans as
Research Participants; Uganda National Council for Scince and Technology: Kampala, Uganda, 2014.

20. Saunders, J.B.; Aasland, O.G.; Babor, T.F.; De la Fuente, J.R.; Grant, M. Development of the alcohol use
disorders identification test (AUDIT): WHO collaborative project on early detection of persons with harmful
alcohol consumption-II. Addiction 1993, 88, 791–804. [CrossRef]

21. Babor, T.F.; Higgins-Biddle, J.C.; Saunders, J.B.; Monteiro, M.G. The alcohol Use Disorders Identification Test;
World Health Organization: Geneva, Switzerland, 2001.

22. Azur, M.J.; Stuart, E.A.; Frangakis, C.; Leaf, P.J. Multiple imputation by chained equations: What is it and
how does it work? Int. J. Methods Psychiatr. Res. 2011, 20, 40–49. [CrossRef]

http://dx.doi.org/10.1097/QAI.0000000000000176
http://www.ncbi.nlm.nih.gov/pubmed/24918590
http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://dx.doi.org/10.1001/archpedi.160.7.739
http://dx.doi.org/10.1080/10826084.2019.1671867
http://dx.doi.org/10.1371/journal.pone.0229329
http://dx.doi.org/10.1371/journal.pone.0140041
http://dx.doi.org/10.3390/ijerph17072401
http://dx.doi.org/10.3390/ijerph17072451
http://dx.doi.org/10.1590/1413-81232015211.00652015
http://dx.doi.org/10.2989/16085906.2014.927779
http://www.ncbi.nlm.nih.gov/pubmed/25174631
http://dx.doi.org/10.1080/13691058.2015.1124456
http://www.ncbi.nlm.nih.gov/pubmed/26786739
http://dx.doi.org/10.1371/journal.pone.0194301
http://www.ncbi.nlm.nih.gov/pubmed/29543858
http://dx.doi.org/10.1016/j.socscimed.2005.05.031
http://www.ncbi.nlm.nih.gov/pubmed/16054281
http://dx.doi.org/10.3390/ijerph13020153
http://www.ncbi.nlm.nih.gov/pubmed/26805868
http://dx.doi.org/10.1111/j.1360-0443.1993.tb02093.x
http://dx.doi.org/10.1002/mpr.329


Int. J. Environ. Res. Public Health 2020, 17, 6129 13 of 13

23. Rubin, D.B. Multiple Imputation for Survey Nonresponse; Wiley: New York, NY, USA, 1987.
24. Romer, D. Adolescent risk taking, impulsivity, and brain development: Implications for prevention.

Dev. Psychobiol. J. Int. Soc. Dev. Psychobiol. 2010, 52, 263–276. [CrossRef]
25. Gallimberti, L.; Buja, A.; Chindamo, S.; Lion, C.; Terraneo, A.; Marini, E.; Perez, L.J.; Baldo, V. Prevalence of

substance use and abuse in late childhood and early adolescence: What are the implications? Prev. Med. Rep.
2015, 2, 862–867. [CrossRef]

26. Yi, S.; Tuot, S.; Chhoun, P.; Pal, K.; Ngin, C.; Chhim, K.; Brody, C. Sex with sweethearts: Exploring factors
associated with inconsistent condom use among unmarried female entertainment workers in Cambodia.
BMC Infect. Dis. 2017, 17, 20. [CrossRef]

27. Heravian, A.; Solomon, R.; Krishnan, G.; Vasudevan, C.K.; Krishnan, A.K.; Osmand, T.; Ekstrand, M.L.
Alcohol consumption patterns and sexual risk behavior among female sex workers in two South Indian
communities. Int. J. Drug Policy 2012, 23, 498–504. [CrossRef] [PubMed]

28. Coleman, L.M.; Cater, S.M. A qualitative study of the relationship between alcohol consumption and risky
sex in adolescents. Arch. Sex. Behav. 2005, 34, 649–661. [CrossRef] [PubMed]

29. Evens, E.; Lanham, M.; Santi, K.; Cooke, J.; Ridgeway, K.; Morales, G.; Parker, C.; Brennan, C.; de Bruin, M.;
Desrosiers, P.C.; et al. Experiences of gender-based violence among female sex workers, men who have sex
with men, and transgender women in Latin America and the Caribbean: A qualitative study to inform HIV
programming. BMC Int. Health Hum. Rights 2019, 19, 9. [CrossRef] [PubMed]

30. Scorgie, F.; Vasey, K.; Harper, E.; Richter, M.; Nare, P.; Maseko, S.; Chersich, M.F. Human rights abuses and
collective resilience among sex workers in four African countries: A qualitative study. Glob. Health 2013, 9,
33. [CrossRef]

31. Mahapatra, B.; Battala, M.; Porwal, A.; Saggurti, N. Non-disclosure of violence among female sex workers:
Evidence from a large scale cross-sectional survey in India. PLoS ONE 2014, 9, e98321. [CrossRef]

32. Culbreth, R.; Swahn, M.H.; Salazar, L.F.; Kasirye, R.; Musuya, T. Intimate partner violence and associated
risk factors among youth in the slums of Kampala. J. Interpers. Violence 2019. [CrossRef]

33. Swahn, M.H.; Culbreth, R.; Tumwesigye, N.M.; Topalli, V.; Wright, E.; Kasirye, R. Problem drinking,
alcohol-related violence, and homelessness among youth living in the slums of Kampala, Uganda. Int. J.
Environ. Res. Public Health 2018, 15, 1061. [CrossRef]

34. Haberland, N.; Ndwiga, C.; McCarthy, K.; Makanyengo, M.; Kosgei, R.; Choi, C.; Pulerwitz, J.; Kalibala, S.
Addressing Intimate Partner Violence and Power in Relationships in HIV Testing Services: Results of An Intervention
Piloted in Nairobi Kenya; HIV core final report; USAID: Washington, DC, USA, 2016.

35. Wagman, J.A.; Gray, R.H.; Campbell, J.C.; Thoma, M.; Ndyanabo, A.; Ssekasanvu, J.; Nalugoda, F.; Kagaayi, J.;
Nakigozi, G.; Serwadda, D.; et al. Effectiveness of an integrated intimate partner violence and HIV
prevention intervention in Rakai, Uganda: Analysis of an intervention in an existing cluster randomised
cohort. Lancet Glob. Health 2015, 3, e23–e33. [CrossRef]

36. Abramsky, T.; Musuya, T.; Namy, S.; Watts, C.; Michau, L. Changing the norms that drive intimate partner
violence: Findings from a cluster randomised trial on what predisposes bystanders to take action in Kampala,
Uganda. BMJ Glob. Health 2018, 3, e001109. [CrossRef]

37. Joseph, J.; Basu, D. Efficacy of brief interventions in reducing hazardous or harmful alcohol use in middle-income
countries: Systematic review of randomized controlled trials. Alcohol Alcohol. 2016, 52, 56–64. [CrossRef]

38. Kaner, E.F.; Beyer, F.R.; Muirhead, C.; Campbell, F.; Pienaar, E.D.; Bertholet, N.; Daeppen, J.B.; Saunders, J.B.;
Burnand, B. Effectiveness of brief alcohol interventions in primary care populations. Cochrane Database Syst.
Rev. 2018. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1002/dev.20442
http://dx.doi.org/10.1016/j.pmedr.2015.09.018
http://dx.doi.org/10.1186/s12879-016-2101-2
http://dx.doi.org/10.1016/j.drugpo.2012.03.005
http://www.ncbi.nlm.nih.gov/pubmed/22608567
http://dx.doi.org/10.1007/s10508-005-7917-6
http://www.ncbi.nlm.nih.gov/pubmed/16362249
http://dx.doi.org/10.1186/s12914-019-0187-5
http://www.ncbi.nlm.nih.gov/pubmed/30832664
http://dx.doi.org/10.1186/1744-8603-9-33
http://dx.doi.org/10.1371/journal.pone.0098321
http://dx.doi.org/10.1177/0886260519889927
http://dx.doi.org/10.3390/ijerph15061061
http://dx.doi.org/10.1016/S2214-109X(14)70344-4
http://dx.doi.org/10.1136/bmjgh-2018-001109
http://dx.doi.org/10.1093/alcalc/agw054
http://dx.doi.org/10.1002/14651858.CD004148.pub4
http://www.ncbi.nlm.nih.gov/pubmed/29476653
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Study Design and Setting 
	Study Participant Eligibility Criteria 
	Study Outcomes and Measures 
	Independent Variables 
	Laboratory Methods 
	Data Collection 
	Statistical Analysis 
	Missing Data (Sensitivity Analysis) 
	Ethics Statement 

	Results 
	Baseline Characteristics of AGYW Enrolled at the GHWP Clinic in Kampala, Uganda 
	Alcohol Consumption Patterns and Dependence Scores of AGYW 
	Prevalence of Alcohol Misuse (AUDIT 8 and AUDIT 16) by Sociodemographic and Behavioral Characteristics 
	Factors Associated with Alcohol Misuse among AGYW 
	Factors Associated with Dependence Symptoms among AGYW 

	Discussion 
	Limitations and Strengths 
	Conclusions and Recommendations 
	References

