Working Title: Prevalence and correlates of harmful alcohol use by gender and HIV status in rural Uganda

Introduction

Harmful alcohol use is a major contributor to mortality and morbidity worldwide,(1) with links to over
200 communicable and non-communicable diseases and injuries.(2) For example, it is estimated that alcohol
caused 254,000 deaths from tuberculosis, 33,000 from HIV, and 99,000 from lower respiratory infections
globally in 2016.(3) The World Health Organization (WHO) Africa Region bears the largest age-standardized
alcohol-attributable burden of disease and injury.(3)

Uganda, the setting for this research, has one of the highest rates of alcohol use in the WHO Africa
Region.(3) According to WHO estimates, a substantial proportion of the population abstained from alcohol use
in the past year (63.7%); however, among those who drank, 56.9% reported heavy episodic drinking (68.8%
among men and 32.6% among women).(3) Further, the prevalence of alcohol use disorders in the general
population was 7.1% (12.4% among men and 1.9% among women).(3) While the WHO has provided national
averages, there is significant variation across regions and populations. For example, a recent study in the Rakai
region of Uganda found the prevalence of alcohol use was 45%.(4) Another study in a public outpatient clinic in
rural Uganda, found the prevalence of any alcohol use was 15%.(5) More research is needed to understand
regional and population variations in alcohol use in Uganda.

Alcohol use and related outcomes also vary by gender. Compared to men, women are less likely to
consume alcohol and have lower risks for problematic alcohol use and alcohol-related harms worldwide.(6)
However, women who drink have higher risks for certain alcohol related problems, compared to men. Women
who misuse alcohol are more likely to develop alcohol hepatitis,(7) alcohol related heart disease,(3) and brain
damage.(8) Studies have also found an association between drinking alcohol and breast cancer(9) and drinking
during pregnancy increases risks for physical, cognitive, and behavioral problems in children.(10) Women also
may have different risk factors for harmful drinking compared to men,(4) and can face co-occurring conditions,
including depression, intimate partner violence, and HIV.(5) Further, previous research in Russia and the United

States found that, among people living with HIV, the gender gap in alcohol use converges; however, this



difference was not found in Uganda.(11) Thus, while men are more likely to use alcohol, it is important to also
examine the prevalence, risk factors, and alcohol-related outcomes among women.

Alcohol use is also an overlooked factor in the HIV epidemic.(12) Alcohol use can impair decision-
making, resulting in riskier sex behaviors,(13-18) and can increase viral replication(19, 20) and reduce receipt
of and adherence to ART,(21-25) resulting in increased risk for HIV disease progression and transmission.(19,
26-28) In Uganda, studies have found that the incidence of HIV infections is higher among women compared to
men.(29, 30) This research aims to estimate the prevalence of any, harmful, and binge alcohol use in rural,
central Uganda stratified by men and women and HIV status. It will also identify differences in correlates of
harmful alcohol use between men and women.

Methods
Parent study

This study used baseline data from the PATH/Ekkubo matched-pair, two-arm, cluster randomized trial
in rural districts of Butambala, Mpigi, Mityana, and Gomba in central Uganda.(31) Matched villages were
randomized to either the standard of care arm or the intervention arm, which included an enhanced linkage to
HIV care intervention, and all households within selected villages were included. Eligibility criteria for
enrollment at baseline were: adults aged 18 to 59 years old or emancipated minors aged 15 to 17 years,
accepting HIV testing, speaking Luganda or English, and residing in a study household. HIV counseling and
testing was provided to all eligible and consenting participants. Participants were recruited between 2015

and December 2020.

Measures

Data were collected from consenting participants using interviewer-administered, computer-based
questionnaires, which included questions related to socio-demographic characteristics, alcohol use, and HIV
status and care.

Beginning in June 2017, participants were asked about alcohol use, which was assessed using the 3-item

Alcohol Use Disorders Identification Test Consumption (AUDIT-C),(32) which estimates the frequency and



quantity of alcohol use over the past year; and ranges from 0 points (non-drinking) to 12 (very high-risk
drinking). A score of >three for women and >four for men is an indicator of harmful drinking.(32) While there
IS no consensus on what level of alcohol intake constitutes binge drinking, it is typically defined as a single
drinking session leading to intoxication.(33) For this analysis, we examined >six drinks on one occasion as the
threshold for binge drinking. For questions related to alcohol use, participants were asked to consider beer,
marwa, waragi, tonto, wine or any beverage that contains alcohol; but to exclude communion wine or wine
received at church.

HIV status was assessed by health workers using a finger stick capillary blood sample and for an HIV
rapid test assay (Alere/Abbott Laboratories, Chiba, Japan). If non-reactive, an HIV-negative result was reported.
If reactive, a second test, HIV %2 STAT-PAK (Chembio Diagnositc Systems, Medford, NY, USA) was
performed. If the second test was reactive, the result was reported as HIV positive. If the STAT-PAK was non-
reactive, then both tests were performed again. Any further discrepancies were assessed using Uni-Gold HIV
(Trinity Biotech, Bray, Ireland) and participants with reactive tests were re-tested after 14 days. Among those
identified as HIV positive, CD4 cell count and viral load were assessed via venous blood draws.

Socio-demographic information was collected, including gender, age, tribe, educational level,
occupation, income, religion, marital/partnership status, and socioeconomic status (measured using a wealth
index). Age was a continuous variable collapsed into three categories: 14-24, 25-34, and 35+ years. Marital
status was assessed using the guestion “Are you currently married, separated, widowed, divorced, or have you
never been married?” using the participant’s own definition of marriage. We collapsed responses into never
married, divorced, widowed, and currently married. Highest education level was based on responses to the
question “What is the highest level of school you completed?” In the survey, religion was defined as “What is
your religion?”” with the following responses: Protestant (Anglican, Lutheran, Church of Uganda), Catholic,
Muslim, Seventh Day Adventist, Saved/Pentecostal, None, and Other. We collapsed the categories into
Protestant, Catholic, Muslim and Other. Participants were asked, “What is your occupation?” We included the
most common categories, which were peasant famer, fisherman, casual worker, and not employed; and we

combined salaried workers with businesspersons. We also included occupations previously identified as



increasing the risk for harmful alcohol use, such as restaurant and bar workers.(4, 34) Data from the remaining
occupations were too sparse for analysis. The wealth index was created using factor analyses based on
household characteristics, including whether the household had electricity, television, or a sofa set; and roof and
floor materials.

Depression symptoms were assessed using a modified 20-item version of the Center for Epidemiological
Studies Depression (CESD) scale,(35) which has been shown to be reliable in a rural Ugandan sample (o =

0.90).(36) We used a threshold of 14 to identify those at risk for depression.

Statistical analysis

First, we examined participant characteristics by gender. Next, we estimated the prevalence of any
alcohol use (AUDIT-C score >1); harmful alcohol use (AUDIT-C score >3 for women; >4 for men); and binge
drinking (Any response to “How often do you have >6 drinks on one occasion” other than 0/Never) stratified by
HIV status, including new and known HIV positive, and gender. Exact binomial 95% confidence intervals were
calculated for each prevalence estimate.

Finally, we assessed correlates of harmful alcohol using multivariable logistic regressions for the entire
sample and stratified by gender. Covariates were included in the model based on a conceptual framework
developed by Shuper et al.,(37) previous literature on the prevalence of alcohol use in other regions of

Uganda, (4, 34) and the availability of data from the PATH/Ekkubo baseline questionnaire.

Ethics

The study received ethical approval by International Review Boards in the U.S. and Uganda and by the
National Council for Science and Technology, and participants provided written informed consent for HIV
testing and study participation. The University of California, San Diego, approved these secondary analyses

using de-identified data.

Results



A total of 18,461 men and women were included in our analytical sample. Table 1 displays
sociodemographic characteristics, CESD scores, and HIV status for the total population and stratified by
gender. In our full sample, most participants were female (61%), married (63%), and had achieved primary or
less education (67%). In terms of occupations, most were peasant farmers (41%), followed by salaried or
business employees (16%), and casual workers (9%). The most common occupation reported in the “other”
category was housewife/househusband (8%). Only 16 women reported being commercial sex workers. Most
participants were in the lower levels of the wealth index, members of the Catholic religion, and part of the
Muganda tribe. In terms of depression, 11% reported a CESD score of 14 or higher and the HIV prevalence was
5%. Women were more likely to be younger, married, have a CESD score of 14 or higher, and be living with
HIV.

Alcohol use

Overall, 32.5% (95% CI: 31.8-33.2%) reported any alcohol use, 16.4% (95% CI: 15.9-17%) reported
harmful alcohol use, and 15.0% (95% CI: 14.5-15.5%) reported binge drinking. Compared to women, men were
more likely to report any (40% vs. 27%), harmful (22% vs. 13%), and binge (21% vs. 11%) alcohol use.

Figure 1 displays the prevalence of any, harmful, and binge alcohol use stratified by gender, HIV status,
and new and known HIV positive diagnosis. For both men and women, people living with HIV were more
likely to report any, harmful, and binge alcohol use compared to those who were HIV negative. Across all HIV
stratifications, men were more likely to report higher levels of drinking; however, this difference was not
statistically significant at the p<0.05 level among those newly diagnosed. Differences in alcohol use between
newly HIV diagnosed and those with a known HIV diagnosis were not found among men. However, among
women, those who were newly diagnosed were more likely report harmful and binge alcohol use.

Correlates of harmful alcohol use

Table 2 provides the results of multivariable logistic regressions for correlates of harmful alcohol use for
the entire sample and stratified by men and women. In the model with all participants, older age, marital status
(being divorced, widowed, or married compared to never married), being a fisherman, restaurant/bar worker,

market vender, or casual worker (compared to being a peasant farmer); having a CESD score of >14 ; and living



with HIV were associated with harmful alcohol use. Female sex decreased the odds of harmful alcohol use,
compared to male; as did having a higher level of education, and being a member of the Muslim or other
(Seventh Day Adventist, Saved/Pentecostal, None) religions (compared to being Protestant). In terms of wealth,
there was no clear trend between an increased score on the wealth index and harmful alcohol use; however,
compared to the lowest level, having a wealth index score of two, four, or five decreased the odds of harmful
alcohol use.
Correlates of harmful alcohol use among women

Similar to the full model, older age, being divorced, widowed or married (compared to never married),
being a salaried or business professional, working in a restaurant or bar, being a casual worker (compared to a
peasant farmer); being at risk for depression, and living with HIV were all associated with increased odds for
harmful alcohol use among women. Having a higher education, being a member of the Muslim or other
religions (compared to Protestant), and having higher wealth were associated with decreased odds of harmful
alcohol use. Being a fisherman was not associated with harmful alcohol use as few women were employed in

this occupation.

Correlates of harmful alcohol use among men

Correlates of harmful alcohol use were similar to women; however, education, depression score, and
HIV status were no longer associated with harmful alcohol use at a p<0.05 level. In terms of occupation, being a
fisherman increased the odds and being unemployed decreased the odds of harmful alcohol use, compared to

being a peasant farmer.

Discussion

In a large sample of individuals living in rural, central Uganda, we found the prevalence of any and
binge alcohol use was similar to the WHO 2018 Global Status report estimate for Uganda.(3) However, when
stratified by gender, the percentages of any and binge alcohol use were lower among men and higher among

women compared to the WHO estimates. People living with HIV were more likely to report any, harmful, and



binge alcohol use, compared to those who were HIV negative, among both men and women. Among women
living with HIV, those who were newly diagnosed were more likely to report harmful alcohol use and binge
drinking compared to those with a previous HIV diagnosis; however, this relationship was not statistically
significant among men. Among those newly diagnosed with HIV, the differences in alcohol use between
women and men were not statistically significant. In multivariable analysis, older age, being previously or
currently married, being employed in certain occupations, being at risk for depression, and living with HIV
were associated with harmful alcohol use; while female gender, higher education, increasing wealth, and certain
religions were associated with decreased odds. Models stratified by gender showed that, among men, education
was no longer protective and depression score and HIV status were no longer associated with harmful alcohol
use.

The correlates of harmful alcohol use found in our study were similar to those found in previous
research. The WHO Global Status Report on Alcohol and Health found that older age and male gender were
associated with increased alcohol use globally.(3) Studies in Rakai also found that marital status, religion, and
older age were associated with alcohol use.(4, 34) Additionally, working in the fishing industry increased the
odds of alcohol use among men; and working in a bar or restaurant increased the odds of alcohol use among
women. Services to address harmful alcohol use could be tailored to women working in restaurants and bars and
men working in the fishing industry.

We found that people living with HIV had higher percentages who drank any and harmful levels of
alcohol, compared to those who were HIV negative. This finding is in line with the broader literature that
individuals who drink are more likely to engage in risky sex behaviors and be HIV-positive than those who
abstain or drink at lower levels.(5, 38-40) A recent study in fishing villages in Central Uganda found that having
problematic alcohol use increased the rate of unprotected sex acts with all partners.(41) Another study found
that, among a sample of fisherman, fish sellers, alcohol sellers, and commercial sex workers in Central Uganda;
harmful alcohol use was associated with both known and unknown HIV infection.(40) A study among fishing
communities around Lake Victoria found that alcohol use was associated with incident HIV infections among

both men and women,(42) and the population attributable fraction of incident HIV infections due to alcohol was



64.1% (95% ClI: 23.5-83.1%).(42) Thus, our research provides more support for the growing calls to address
harmful alcohol use in order to reduce HIV transmissions.(43)

We also found differences in the correlates of harmful alcohol use by gender. In the multivariable
models, living with HIV and higher depression scores were associated with harmful alcohol use among women,
but not among men. This difference has not been seen in the few studies that assessed the relationships between
harmful alcohol use, HIV, and depression stratified by gender. Wagman et al. found that lower socioeconomic
status was associated with reduced odds of alcohol use among women, but not men.(4) However, HIV status
was not associated with alcohol use; perhaps because the alcohol use measure included those with low level
alcohol consumption. Although Kiene et al. did not assess correlates of harmful alcohol use, the authors found
that screening positive for depression increased the odds of testing positive for HIV or an STI among women,
but not among men.(5) More research is needed to improve understanding of how the relationships harmful
alcohol use and HIV differ by gender.

We also found that any, harmful, and binge alcohol use were higher in women who had a new HIV
diagnosis compared to those who had been previously diagnosed. Similarly, a study among female sex workers
in Malawi found that harmful drinking and alcohol use disorders were more prevalent among women who were
unaware of their HIV-positive status compared to those who had been previously diagnosed.(42) Puryear et al.
found that among participants in rural Uganda and Kenya, those living with HIVV who were undiagnosed prior to
enrollment were more likely to report drinking alcohol (32% compared to 47%).(44) A study among people
living with HIV in three fishing communities in Uganda, found that those with co-occurring hazardous
consumption and alcohol-related problems had greater odds of unknown HIV status (adjOR 3.35, 95% CI 1.52-
7.42), compared to non-drinkers.(40) Further, this study found that alcohol use adversely impacted the cascade
of care beyond testing as those who drank were less likely to be on antiretroviral treatment and less likely to be
virally suppressed, compared to those who did not drink alcohol. While HIV testing is widely available in
Uganda,(30) increased services may be needed to ensure individuals who consume harmful amounts of alcohol,

particularly women, receive HIV testing and linkage to care.



Our study has several limitations. First, the alcohol use measure is based on self-report, which may have
resulted in underreporting of true behaviors as a result of social desirability and recall biases.(46) Second, non-
standard drink sizes and alcohol concentrations may cause misclassification of harmful alcohol use and binge
drinking. However, the AUDIT-C metric is a common, validated measure(32) that has been widely used in Sub-
Saharan Africa, which allows for comparison across multiple settings. Third, some previous studies have found
that the social environment, such as the alcohol intake of family members, friends, and partners; is an important
risk factor for harmful alcohol use;(45) however, these variables were not available for analysis and should be
considered for future research. Finally, this analysis used cross-sectional data and we were unable to assess
causation between harmful alcohol use and correlates.

This study estimated the prevalence and correlates of harmful alcohol use in rural, Central Uganda. Our
prevalence estimates of any alcohol use and binge drinking were similar to national estimates determined by the
WHO; however, men in our sample were less likely and women were more likely to consume alcohol and binge
drink. People living with HIV were more likely to report any, harmful, and binge alcohol use, compared to
those who were HIV negative. Among women living with HIV, those who were newly diagnosed were more
likely to report harmful alcohol use and binge drinking compared to those with a previous HIV diagnosis. In
multivariable analysis, older age, being previously or currently married, being employed in certain occupations,
being at risk for depression, and living with HIV were associated with harmful alcohol use; while female
gender, higher education, increasing wealth, and certain religions decreased the odds. Models stratified by
gender showed that, among men, being at risk for depression and living with HIV were no longer associated
with harmful alcohol use. In conclusion, more research is needed to improve understanding of how the
relationships between harmful alcohol use and HIV differ by gender and to identify acceptable and feasible
services to ensure individuals who consume harmful amounts of alcohol, particularly women, receive HIV
testing and linkage to care. Our research provides support for the growing calls to address harmful alcohol use

in order to reduce HIV transmissions and mortality.



1. GBD 2016 Alcohol Collaborators. Alcohol use and burden for 195 countries and territories, 1990-2016:
a systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2018;392(10152):1015-35.

2. Rehm J, Gmel GE, Sr., Gmel G, Hasan OSM, Imtiaz S, Popova S, et al. The relationship between different
dimensions of alcohol use and the burden of disease-an update. Addiction (Abingdon, England).
2017;112(6):968-1001.

3. World Health Organization. Global status report on alcohol and health 2018. Licence: CC BY-NC-SA 30.
2018;Accessed from: http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-
eng.pdf?ua=1.

4, Wagman JA, Nabukalu D, Miller AP, Wawer MJ, Ssekubugu R, Nakowooya H, et al. Prevalence and
correlates of men's and women's alcohol use in agrarian, trading and fishing communities in Rakai, Uganda.
PLoS One. 2020;15(10):e0240796.

5. Kiene SM, Lule H, Sileo KM, Silmi KP, Wanyenze RK. Depression, alcohol use, and intimate partner
violence among outpatients in rural Uganda: vulnerabilities for HIV, STIs and high risk sexual behavior. BMC
infectious diseases. 2017;17(1):88.

6. World Health Organization. Alcohol, Gender and Drinking Problems: Perspectives from Low and
Middle Income Countries. Obot |, Room R, editors. Geneva, Switzerland2005.

7. Erol A, Karpyak VM. Sex and gender-related differences in alcohol use and its consequences:
Contemporary knowledge and future research considerations. Drug and alcohol dependence. 2015;156:1-13.
8. Hommer DW. Male and female sensitivity to alcohol-induced brain damage. Alcohol research & health
: the journal of the National Institute on Alcohol Abuse and Alcoholism. 2003;27(2):181-5.

9. Shield KD, Soerjomataram I, Rehm J. Alcohol Use and Breast Cancer: A Critical Review. Alcoholism,
clinical and experimental research. 2016;40(6):1166-81.

10. Centers for Disease Control and Prevention. Fetal Alcohol Spectrum Disorders (FASDs): Alcohol Use in
Pregnancy 2020 [Available from: https://www.cdc.gov/ncbddd/fasd/alcohol-use.html.

11. Gnatienko N, Calver K, Sullivan M, Forman LS, Heeren T, Blokhina E, et al. Heavy Alcohol Use Among

Women and Men Living With HIV in Uganda, Russia, and the United States. Journal of studies on alcohol and
drugs. 2021;82(4):486-92.

12. Joint United Nations Programme on HIV/AIDS. Miles to go: closing gaps, breaking barriers, righting
injustices. Geneva 2018.

13. Scott-Sheldon LA, Walstrom P, Carey KB, Johnson BT, Carey MP. Alcohol use and sexual risk behaviors
among individuals infected with HIV: a systematic review and meta-analysis 2012 to early 2013. Current
HIV/AIDS reports. 2013;10(4):314-23.

14, Woolf-King SE, Maisto SA. Alcohol use and high-risk sexual behavior in Sub-Saharan Africa: a narrative
review. Arch Sex Behav. 2011;40(1):17-42.

15. Kalichman SC, Simbayi LC, Kaufman M, Cain D, Jooste S. Alcohol use and sexual risks for HIV/AIDS in
sub-Saharan Africa: systematic review of empirical findings. Prevention science : the official journal of the
Society for Prevention Research. 2007;8(2):141-51.

16. Shuper PA, Joharchi N, Irving H, Rehm J. Alcohol as a correlate of unprotected sexual behavior among
people living with HIV/AIDS: review and meta-analysis. AIDS Behav. 2009;13(6):1021-36.

17. Scott-Sheldon LAJ, Carey KB, Cunningham K, Johnson BT, Carey MP. Alcohol Use Predicts Sexual
Decision-Making: A Systematic Review and Meta-Analysis of the Experimental Literature. AIDS Behav.
2016;20(0 1):19-39.

18. Rehm J, Shield KD, Joharchi N, Shuper PA. Alcohol consumption and the intention to engage in
unprotected sex: systematic review and meta-analysis of experimental studies. Addiction (Abingdon, England).
2012;107(1):51-9.


http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
https://www.cdc.gov/ncbddd/fasd/alcohol-use.html

19. Pandrea I, Happel KI, Amedee AM, Bagby GJ, Nelson S. Alcohol's role in HIV transmission and disease
progression. Alcohol research & health : the journal of the National Institute on Alcohol Abuse and Alcoholism.
2010;33(3):203-18.

20. Theall KP, Amedee A, Clark RA, Dumestre J, Kissinger P. Alcohol consumption and HIV-1 vaginal RNA
shedding among women. Journal of studies on alcohol and drugs. 2008;69(3):454-8.

21. Vagenas P, Azar MM, Copenhaver MM, Springer SA, Molina PE, Altice FL. The Impact of Alcohol Use
and Related Disorders on the HIV Continuum of Care: a Systematic Review : Alcohol and the HIV Continuum of
Care. Current HIV/AIDS reports. 2015;12(4):421-36.

22. Lancaster KE, Lungu T, Mmodzi P, Hosseinipour MC, Chadwick K, Powers KA, et al. The association
between substance use and sub-optimal HIV treatment engagement among HIV-infected female sex workers
in Lilongwe, Malawi. AIDS Care. 2017;29(2):197-203.

23. Monroe AK, Lau B, Mugavero MJ, Mathews WC, Mayer KH, Napravnik S, et al. Heavy Alcohol Use Is
Associated With Worse Retention in HIV Care. J Acquir Immune Defic Syndr. 2016;73(4):419-25.

24. Amirkhanian YA, Kelly JA, DiFranceisco WJ, Kuznetsova AV, Tarima SS, Yakovlev AA, et al. Predictors of
HIV Care Engagement, Antiretroviral Medication Adherence, and Viral Suppression Among People Living with
HIV Infection in St. Petersburg, Russia. AIDS Behav. 2018;22(3):791-9.

25. Hendershot CS, Stoner SA, Pantalone DW, Simoni JM. Alcohol use and antiretroviral adherence: review
and meta-analysis. J Acquir Immune Defic Syndr. 2009;52(2):180-202.

26. Azar MM, Springer SA, Meyer JP, Altice FL. A systematic review of the impact of alcohol use disorders
on HIV treatment outcomes, adherence to antiretroviral therapy and health care utilization. Drug and alcohol
dependence. 2010;112(3):178-93.

27. Hahn JA, Samet JH. Alcohol and HIV disease progression: weighing the evidence. Current HIV/AIDS
reports. 2010;7(4):226-33.

28. Hahn JA, Cheng DM, Emenyonu NI, Lloyd-Travaglini C, Fatch R, Shade SB, et al. Alcohol Use and HIV
Disease Progression in an Antiretroviral Naive Cohort. J Acquir Immune Defic Syndr. 2018;77(5):492-501.

29. Nyabuti MN, Petersen ML, Bukusi EA, Kamya MR, Mwangwa F, Kabami J, et al. Characteristics of HIV
seroconverters in the setting of universal test and treat: Results from the SEARCH trial in rural Uganda and
Kenya. PLoS One. 2021;16(2):e0243167.

30. UNAIDS. Country Factsheet: Uganda. 2020 [Available from:
https://www.unaids.org/en/regionscountries/countries/uganda.

31. Kiene SM, Kalichman SC, Sileo KM, Menzies NA, Naigino R, Lin CD, et al. Efficacy of an enhanced linkage
to HIV care intervention at improving linkage to HIV care and achieving viral suppression following home-
based HIV testing in rural Uganda: study protocol for the Ekkubo/PATH cluster randomized controlled trial.
BMC infectious diseases. 2017;17(1):460.

32. Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption questions
(AUDIT-C): an effective brief screening test for problem drinking. Ambulatory Care Quality Improvement
Project (ACQUIP). Alcohol Use Disorders Identification Test. Archives of internal medicine. 1998;158(16):1789-
95.

33. Herring R, Berridge V, Thom B. Binge drinking: an exploration of a confused concept. Journal of
epidemiology and community health. 2008;62(6):476-9.

34, Wynn A, Nabukalu D, Lutalo T, Wawer M, Chang LW, Kiene SM, et al. Alcohol use during pregnancy in
Rakai, Uganda. PLoS One. 2021;16(8):e0256434.

35. Radloff LS. The CES-D Scale:A Self-Report Depression Scale for Research in the General Population.
Applied Psychological Measurement. 1977;1(3):385-401.

36. Kaharuza FM, Bunnell R, Moss S, Purcell DW, Bikaako-Kajura W, Wamai N, et al. Depression and CD4
cell count among persons with HIV infection in Uganda. AIDS Behav. 2006;10(4 Suppl):S105-11.

37. Shuper PA, Neuman M, Kanteres F, Baliunas D, Joharchi N, Rehm J. Causal considerations on alcohol
and HIV/AIDS--a systematic review. Alcohol and alcoholism (Oxford, Oxfordshire). 2010;45(2):159-66.



https://www.unaids.org/en/regionscountries/countries/uganda

38. Kiene SM, Simbayi LC, Abrams A, Cloete A, Tennen H, Fisher JD. High rates of unprotected sex occurring
among HIV-positive individuals in a daily diary study in South Africa: the role of alcohol use. J Acquir Immune
Defic Syndr. 2008;49(2):219-26.

39. Kiene SM, Subramanian SV. Event-level association between alcohol use and unprotected sex during
last sex: evidence from population-based surveys in sub-Saharan Africa. BMC Public Health. 2013;13:583.
40. Kiene SM, Sileo KM, Dove M, Kintu M. Hazardous alcohol consumption and alcohol-related problems

are associated with unknown and HIV-positive status in fishing communities in Uganda. AIDS Care.
2019;31(4):451-9.

41. Kiene SM, Ediau M, Schmarje KA, Kintu M, Tumwesigye NM. Exploring the Potential of Savings-Led
Economic Strengthening HIV Interventions Among High-Risk Economically Vulnerable Fishing Communities in
Uganda: Associations Between Use of Commitment Savings, Sexual Risk Behavior, and Problematic Alcohol
Use. AIDS Behav. 2019;23(9):2347-60.

42. Kiwanuka N, Ssetaala A, Ssekandi I, Nalutaaya A, Kitandwe PK, Ssempiira J, et al. Population
attributable fraction of incident HIV infections associated with alcohol consumption in fishing communities
around Lake Victoria, Uganda. PLoS ONE. 2017;12(2):e0171200.

43. Gordon S, Rotheram-Borus MJ, Skeen S, Perry C, Bryant K, Tomlinson M. Research Priorities for the
Intersection of Alcohol and HIV/AIDS in Low and Middle Income Countries: A Priority Setting Exercise. AIDS
Behav. 2017;21(Suppl 2):262-73.

44, Puryear SB, Balzer LB, Ayieko J, Kwarisiima D, Hahn JA, Charlebois ED, et al. Associations between
alcohol use and HIV care cascade outcomes among adults undergoing population-based HIV testing in East
Africa. Aids. 2019.

45, Takahashi R, Wilunda C, Magutah K, Mwaura-Tenambergen W, Wilunda B, Perngparn U. Correlates of
alcohol consumption in rural western Kenya: A cross-sectional study. BMC psychiatry. 2017;17(1):175.

46. Bajunirwe F, Haberer JE, Boum Y, 2nd, Hunt P, Mocello R, Martin JN, et al. Comparison of self-reported
alcohol consumption to phosphatidylethanol measurement among HIV-infected patients initiating
antiretroviral treatment in southwestern Uganda. PLoS One. 2014;9(12):e113152.



