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Abstract

Alcohol marketing, as a commercial determinant of health, presents an emerging threat to global health and is of particular importance in
low-resource settings. This study is composed of data from “The Onward Project On Wellbeing and Adversity’ (TOPOWA) project, a multi-
component prospective cohort study examining the mechanistic pathways of adverse mental health conditions among women aged 18 to 24
years living in the Kampala slums in Uganda. The cohort consists of 300 women recruited in 2023 from three study sites (i.e., Banda, Bwaise,
and Makindye). In this study, we deployed an underutilized tool, daily diaries, for assessing the exposure to alcohol marketing and an alcohol-
promoting environment among young women living in the urban slums of Kampala, Uganda to spur new research and action. At baseline,
participants completed a 5-day daily diary and an intervieweradministered survey. Findings show that alcohol-related neighborhood features
were most frequently reported, including bars (Mean = 3.88 days), people drinking alcohol (Mean = 3.75), alcohol selling points (Mean = 3.45)
and alcohol ads on TV (Mean = 2.51). Women who were exposed to bars (PR = 1.31) and alcohol ads on billboards (PR = 1.14) in a day were
more likely to report alcohol use. Similarly, those exposed to alcohol ads on billboards (PR = 1.76) and bars (PR = 2.02) every day were more
likely to report alcohol use. Higher cumulative exposure to different alcohol-related features was associated with a greater likelihood of alcohol
use, particularly in the group with the highest exposure level. These findings underscore a need to develop alcohol countermarketing strategies
and harm reduction approaches. Daily diaries proved to be a feasible strategy in capturing real-time exposure data, which could in turn support
prevention measures and the evaluation of intervention strategies.
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Contribution to Health Promotion

e Highlighting the widespread and often unregulated nature of alcohol marketing in low-income countries.

e Utilizing daily diaries to show that young women exposed to alcohol marketing were more likely to report alcohol use, both in
the past month and year.

e Examining alcohol marketing exposure through daily diaries to identify its association with alcohol use among young women in
Kampala’s slums, showing that cumulative exposure is linked to higher consumption.

e Emphasizing the feasibility and utility of daily diaries in studying exposure to commercial determinants of health.

e Focusing health promotion efforts on counter-marketing and expanding daily diary use as a tool for prevention research and for
the evaluation of interventions.

BACKGROUND significantly impact public health (Mialon 2020; Gilmore et
al. 2023; Petticrew et al. 2023). It is well known that alco-
hol marketing often aggressively targets vulnerable popula-
tions, particularly young people and women, in regions of

Alcohol is considered a commercial determinant of health
due to the way it is produced, distributed, marketed, and
consumed, which are all driven by commercial interests that
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the world where restrictions and enforcement of marketing
are limited (Sargent and Babor 2020; McCarthy et al. 2023;
Pitt et al. 2024). As such, alcohol marketing has emerged as a
critical commercial determinant of health, significantly influ-
encing patterns of alcohol consumption and related harm,
particularly among vulnerable populations in low-resource
settings (Mutumba and Schulenberg 2019). Although there
is increasing global awareness of the negative health impacts
associated with alcohol use, efforts to reduce the harm caused
by this widely consumed substance have seen limited success
(Jernigan and Trangenstein 2020).

Alcohol consumption is linked to about 5% of global deaths
and similarly contributes to 5% of the global disease burden
(World Health Organization [WHO] 2024). Younger people
are disproportionately affected by alcohol use. The highest
proportion of alcohol-attributable deaths—13%—is among
those aged 20-39 years (WHO 2024). The harmful effects of
alcohol are well-established, affecting a wide range of popu-
lations and contributing to both communicable and noncom-
municable diseases, as well as violence and injuries (Lopez et
al. 2006; Rehm et al. 2009). Among young people, the acute
risks associated with alcohol use—such as unintentional inju-
ries from road traffic accidents, falls, drowning, and various
forms of violence—are particularly concerning (Lopez et al.
2006; Rehm et al. 2009; WHO 2024). Frequent and heavy
drinking are major factors that exacerbate these dangers
(Hingson et al. 2017; Kuntsche et al. 2017; Hasselgird-Rowe
et al. 2022; van Roozendaal et al. 2023).

Alcohol marketing plays a pivotal role as a commercial
determinant of health by promoting and normalizing alco-
hol consumption, particularly among youth (Jernigan et al.
2017; Dumbili 2024; Pitt et al. 2024) and women (McCarty
et al. 2023). Research underscores the significant impact that
alcohol marketing has on the drinking behaviors of young
people (Gordon et al. 2010; de Bruijn et al. 2012; Ross et
al. 2014; WHO 2018; Sargent and Babor 2020). A wealth
of evidence now exists, particularly from North America
and Europe, which indicates that alcohol marketing plays a
crucial role in shaping youth intentions to consume alcohol
(Fleming et al. 2004; Fisher et al. 2007; Morgenstern et al.
2011). Greater exposure to alcohol advertisements is linked
to increased alcohol consumption among young people (de
Bruijn et al. 2012; Naimi et al. 2016; Morojele et al. 2018).
Additionally, both awareness of and receptivity to alcohol ads
are associated with more frequent drinking and the transition
to various drinking behaviors (Gordon et al. 2010; Tanski et
al. 2010).

However, the scarcity of alcohol marketing research in
low- and middle-income countries is troubling, especially in
regions like sub-Saharan Africa, where marketing practices
have become increasingly aggressive and predatory (Jernigan
et al. 2006; Jernigan 2010; Obot 2013; van Beemen 2019;
Madden et al. 2024; Swahn et al. 2024). In these contexts, it
is also important to note that the alcohol industry often self-
regulates (Morojele et al. 2021), a practice that has proven
highly ineffective in protecting youth from marketing expo-
sure and reducing alcohol-related harm (Esser and Jernigan
2018), especially since much of the alcohol marketing materi-
als contain high violations of alcohol marketing codes (Noel
et al. 2017; Swahn et al. 2024).

Considering that restricting alcohol marketing is regarded
by the WHO as a ‘best buy’ for the prevention of noncommu-
nicable diseases and public health—a cost-effective strategy
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with significant health benefits (WHO 2021), the lack of
research and policy attention in this area is especially trou-
bling. Previous research indicates relatively high levels of
alcohol use and related harm among youth in Uganda (Swahn
etal. 2018,2020; Kumar et al. 2020), but research on alcohol
marketing in this setting (Swahn et al. 2022a, 2022b, 2024;
Madden et al. 2024) and the broader region (de Bruijin et
al. 2014; Morojele et al. 2018; Odeigah et al. 2023; Dumbili
2024) is just emerging.

Uganda, which holds the position of 7th highest alcohol
consumption in Africa (WHO 2018), exemplifies the signif-
icant impact of alcohol marketing as a commercial deter-
minant of health. Alcohol consumption in Uganda is both
widespread and socially normalized (Ssebunnya et al. 2020).
Among youth residing in the slums of Kampala—a group par-
ticularly vulnerable to risks such as HIV (Swahn et al. 2016,
2019), violence (Swahn et al. 2012, 2018; Culbreth et al.
2018), child maltreatment (Swahn et al. 2017; Culbreth et al.
2021), and sexual exploitation (Swahn et al. 2016; Perry et
al. 2020; Self-Brown et al. 2021)—nearly one-third reported
consuming alcohol in the past year (Swahn et al. 2020).

To advance research, there is a strong need for new strate-
gies and simple techniques to be developed to monitor alco-
hol marketing exposure both at the community level but also
at the individual level. Alcohol marketing, which can be con-
sidered a modifiable factor and is often referred to as the best
buy for alcohol prevention by the WHO (2021), needs to be
prioritized in research. It has already been pointed out that
East Africa needs a research agenda (Swahn et al. 2023) to
guide new efforts and to consolidate what is known and what
should be prioritized within the context of scarce resources.
Even so, it is clear that capacity for alcohol prevention and
research varies across East Africa (Swahn et al. 2022¢) with
many organizations focused on alcohol prevention primarily
relying on volunteers and with limited budgets and also oper-
ating in a setting where regional and national infrastructure
is fragmented (Raderalazasoa et al. 2024). In this context, a
focus on alcohol marketing has not yet been prioritized but is
key for making progress and for addressing alcohol use and
harm.

Alcohol marketing can also be contextualized within the
larger framework of the alcohol environment and other envi-
ronmental stressors that may adversely impact health, which
is also very important for understanding neighborhood char-
acteristics and the social drivers and commercial determinants
of health (Mutumba and Schulenberg 2019). More specifi-
cally, new geospatial methods and tools have been developed
to link place to mental health (Kirchner et al. 2016; Swahn
et al. 2022a). As an example, tools like the NIfETy method
of environmental assessments have laid the groundwork for
assessing neighborhood-level indicators, including violence,
alcohol, and drug exposures, in urban areas (Furr-Holden
et al. 2008, 2010, 2015; Brown et al. 2014). Research sup-
ports the validity of such tools for evaluating neighborhood
characteristics (Nesoff et al. 2020), though few studies have
focused specifically on slums (Lilford et al. 2019). In the USA,
studies have shown that these neighborhood characteris-
tics and exposures matter and that, as an example, women
in alcohol-dense neighborhoods are about twice as likely to
report depression (Campbell et al. 2009; Slutske et al. 2019;
Theall et al. 2019). Women are a vulnerable group targeted
by gender-specific alcohol marketing tactics and subjected
to various forms of inequality and inequity (McCarthy et al.
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2023).1In SSA, women’s alcohol use has traditionally been less
prevalent due to cultural norms. The alcohol industry is aware
of this and has been targeting women with diverse alcohol
marketing strategies and practices such as new product devel-
opment in the form of ‘women-friendly’ drinks (Dumbili and
Nelson 2023). The industry also uses women to market its
brands, exposing them to alcogenic environments and other
harm like sexual harassment, physical and verbal abuse (in
outlets where they promote alcohol brands), and associated
mental health challenges (Hill and Friel 2020; Dumbili and
Nelson 2023; McCarthy et al. 2023). While similar research
is rare in sub-Saharan Africa, we have sought to build on this
research in other settings and to leverage innovative research
methodologies to increase their use and utility in low-resource
settings.

Daily diaries have been extensively used in various research
studies on mental health, well-being, and health behaviors,
including alcohol research, to capture real-time data, examine
daily variations, understand contextual influences, and reduce
recall bias (Sliwinski 2008). The daily diaries have been par-
ticularly effective in studies assessing factors such as drink-
ing to cope (Todd et al. 2003; Armeli et al. 2008), the social
context and alcohol expectancies (Rhew et al., 2021), and
alcohol and tobacco co-use (Piasecki et al. 2011). While daily
diaries have been more commonly employed to study alcohol
consumption patterns—focusing on the frequency, context,
and quantity of drinking (Wray et al. 2014)—they have also
been used to document interactions with environments where
alcohol is sold or consumed, such as bars or social gatherings
where marketing might be present (Armeli et al. 2008).

However, the use of daily diaries to specifically study expo-
sure to alcohol marketing is less common, though potentially
valuable. For example, Collins and colleagues (2016) used
daily diaries to examine exposure to alcohol advertising and
subsequent alcohol use among adolescents, while Labhart
and colleagues (2017) explored the effects of alcohol adver-
tising and pricing. While the use of the daily diary has been
primarily used to study alcohol consumption, their potential
to explore alcohol marketing exposure remains an underuti-
lized area of research, particularly in low-resource settings.

To address the significant gap in understanding alcohol
marketing and exposure to the broader alcohol environment
in Uganda, particularly among young women living in pov-
erty in Kampala’s slums, where previous research indicates
that alcohol marketing is quite aggressive (Swahn et al.
2022a, 2022b, 2024; Madden et al. 2024), the current study
integrates the use of daily diaries alongside a survey. As out-
lined earlier, daily diaries allow for the near real-time cap-
ture of participants’ exposure to alcohol marketing and the
alcohol environment, potentially providing detailed insights
into how these factors influence or may be linked to behav-
ior on a day-to-day basis. By understanding the self-reported
perceived alcohol environment, we can better understand and
contextualize alcohol use and other potentially related fac-
tors. This approach aims to provide novel insights into the
prevalence of alcohol marketing and the alcohol environment
among young women in a low-resource setting. The research
question for this analysis, is whether exposure to alcohol
marketing, or an alcohol environment is associated with alco-
hol use among an understudied population of young women
living in the slums of Kampala? The overarching goal of this
research is to develop simple research tools to be deployed in
settings where alcohol marketing needs to be monitored more

effectively and to inform prevention strategies for mitigating
the harmful effects of alcohol.

METHODS

Study participants

Between July 2023 and November 2023, we enrolled 300
young women aged 18 to 24 years to participate in a prospec-
tive observational cohort study across three sites in Kampala
(i.e., Banda, Bwaise, and Makindye) to examine the social
determinants of health and mechanistic pathways of adverse
mental health (The Onward Project On Wellbeing and Adver-
sity [TOPOWA] study). The study methodology has been
described previously (Swahn et al. 2024). Briefly, the study
target population for the TOPOWA cohort study were those
who self-reported as female, those 18-24 years of age, those
living within a radius of 2 km from the Uganda Youth Devel-
opment Link (UYDEL) vocational training centers and those
who had attained a minimum of primary five education level.
Those who presented with self-reported pregnancy, signifi-
cant intellectual disability, severe mental health condition, or
substance use requiring hospitalization were excluded from
recruitment into the cohort study.

Among the 495 young women screened, 137 were not eli-
gible for participation and 58 did not appear during the study
enrollment. As such, among those eligible, the participation
rate was 83%. A total of 150 participants were enrolled in
each cohort group, that is, a community comparison cohort
and an intervention cohort receiving vocational training and
psychosocial support, matched by level of education, aver-
age monthly income, and the number of children, and to
be followed up for 27 months (during 10 assessments). The
intervention and community cohorts were not randomized
due to ethical concerns and also because this is an observa-
tional study of an existing intervention. The intervention was
delivered after the baseline assessment and before the first
follow-up assessment. However, for the present analysis, the
two groups were analyzed concurrently and limited to the
baseline data.

As part of the baseline assessment for the TOPOWA
cohort study, participants were asked to complete a research
assistant-administered survey containing a broad range of
measures pertaining to demographic and psychosocial char-
acteristics and life experiences in addition to other study
components. The study was conducted in accordance with
the ethical declaration of Helsinki. It was approved by the
Kennesaw State University, Makerere University School of
Health Sciences (MaKSHS) Research and Ethics Committee
(MAKSHSREC-2023-532), and the Uganda National Coun-
cil of Science and Technology, UNCST (HS2959ES). All par-
ticipants provided written informed consent following the
approved study protocol, after receiving comprehensive infor-
mation about the study’s aims, procedures, potential risks,
and benefits by thoroughly trained and CITI-certified research
assistants. Consent forms were provided in both English and
Luganda (local language). Study participants were also given
ample opportunities to ask questions and clarify any con-
cerns before agreeing to participate. Participants also received
renumeration for participating in the baseline survey, daily
diary completion, and the other data collection protocol com-
ponents. Depending on the number of project components
the participants chose to complete, they could receive up to
142 000 Uganda shillings (equivalent to 39 US dollars) and
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included 25 000 Uganda shillings for completing the survey
(equivalent to 7 US dollars) and 25 000 Uganda shillings for
completing the daily diary and returning it (equivalent to 7

US dollars).

Measures

Daily diary

The daily diaries consisted of small paper booklets completed
by participants using a traditional ‘paper/pencil’ approach.
The daily diary had been pilot tested twice with young women
from the three study sites. Following the pilot tests of the daily
diaries, the content was streamlined and modified, and we
also expanded the training session with participants to facili-
tate the completion of the information requested in the daily
diaries. The daily diaries were used to collect self-reported
sleep disturbance and daily neighborhood exposure data
during the baseline assessment. Participants received prior
training on how to complete the brief 5-day daily diary book-
let. The questions were presented in English and the native
language, Luganda. Of the 29 daily neighborhood exposure
features whose information was collected in this study, we
only selected those related to alcohol marketing and the alco-
hol environment. These included eight different measures of
potential exposure: bars, alcohol ads on billboards, alcohol
posters, alcohol-branded bars and restaurants, alcohol pro-
motion of events, alcohol selling points, people drinking
alcohol, and alcohol ads on TV. We summed up the number
of days a woman was exposed to a particular neighborhood
feature to obtain the cumulative number of days of exposure
across the 5 days of measurement. We also created a variable
to assess the cumulative responses across the different alcohol
marketing/exposure types across the 5 days. This was further
categorized into quartiles: lower, low, high, and higher.

Past year alcohol use

The Alcohol Use Disorders Identification Test (AUDIT)
(WHO 2001), a 10-item screening tool developed by the
WHO was used to assess past year alcohol use. The ques-
tions assessed alcohol consumption in the past year, for
example, ‘How often do you have a drink containing alco-
hol?” The total score ranged from 0 to 40, with higher
scores indicating higher severity of alcohol use. Alcohol use
was categorized as low risk (0-7), hazardous (8-15), harm-
ful (16-19), and dependence (20-40) (John et al. 2023).
The scale’s internal consistency was high (Cronbach’s a =

0.90).

Past month alcohol use

This was assessed using a survey question: ‘During the
past 30 days, how many days did you drink one or more
drinks of an alcoholic beverage?” Responses were used to
generate a binary categorical variable coded as 0 (abstainer,
didn’t drink, nonresponse), 1 (had a drink). This was used
to test the mean difference in exposure days among current
users and nonusers.

Demographic characteristics

A survey was used to collect information that included age,
education level, housing status, and parental living status,
among others. In this study, we only included demographic
characteristics relevant to the study objective to describe the
cohort characteristics.

Swahn et al.

Statistical analysis

Participants’ demographic characteristics and the preva-
lence of alcohol use were presented using frequencies and
percentages. Neighborhood exposures were presented using
summary statistics (mean and standard error). The difference
in the mean number of days exposed to the neighborhood
determinants of alcohol use across study sites was assessed
using the analysis of variance (ANOVA) test (Kao and Green
2008), and the same was assessed by alcohol use using the
t-test (Mishra et al. 2019) assuming the data were normally
distributed based on the central limit theorem (Kwak and
Kim 2017).

Modified Poisson regression models, useful for estimating
relative risk by combining a log Poisson regression model
with robust variance estimation (Yelland et al. 2011) were fit
since alcohol use was a common outcome (prevalence > 10%)
(Tamhane et al. 2016) in these data. The outcome variable in
the models was past year alcohol use, which was included as a
binary variable (nonuser vs user). Daily alcohol-related neigh-
borhood exposures were included as independent variables
and measured as a cumulative number of days of exposure in
one model and everyday exposure in another.

The cumulative number of exposures in 5 days was used
to predict the probability of past year alcohol use using mar-
gins (Miller 2021), and, in its categorical form, the camulative
number of exposures in 5 days was tested by chi-square to
assess its association with past year alcohol use. All statistical
assumptions were assessed and verified.

Statistical analyses were conducted using Stata 15
(StataCorp, TX, USA) and the level of statistical significance
was set a priori at P < 0.05 for all hypothesis tests.

RESULTS

Cohort characteristics

Of the 300 young women enrolled in the study, more than
half of the women had attained at least some secondary edu-
cation (66.0%) and had given birth (62.0%). Most women
had both of their parents alive (65.0%). The details of these
results are indicated in Table 1.

Prevalence of alcohol use

Overall, 68 (22.7%) and 83 (27.7%) of all women had used
alcohol in the past month and past year, respectively, during
the baseline assessment. Following past year alcohol use, 84 %
of the women were at low risk of an alcohol use disorder,
and alcohol use behavior of 10% and 2% of the women was
described as hazardous and harmful, respectively. In compar-
ison, 4% of the women were alcohol dependent.

Description of alcohol-related daily neighborhood
exposure

The mean number of days that women were exposed to
alcohol-related neighborhood characteristics is presented
in Table 2. The most common exposures were bars (Mean,
M = 3.88; Standard error, SE = 0.08), followed by people
drinking alcohol (M =3.75; SE = 0.09) and alcohol selling
points (M = 3.45; SE = 0.10) followed by alcohol ads on TV
(M =2.51, SE = 0.12). Results from the ANOVA test indi-
cate a significant difference in the mean number of days
that women saw bars, alcohol ads on billboards, and people
drinking alcohol across the three study sites.
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Overall, women who used alcohol reported more exposure
days compared to their counterparts, both in the past year and
past month (Table 3). There was a significant difference in the
mean number of days that women were exposed to bars, alco-
hol ads on billboards, alcohol posters, alcohol-branded bars
and restaurants, alcohol selling points, and people drinking
alcohol between past year alcohol users and nonusers. The
most prevalent alcohol-related daily neighborhood features
among past year alcohol users were bars (M =4.33, SE =
0.12), people drinking alcohol in the community (M = 4.10,
SE = 0.15), and alcohol selling points (M = 4.06, SE = 0.14).
In addition, there was a significant difference in the mean
number of exposure days to bars and alcohol selling points
between past month alcohol users and nonusers. Alcohol

Table 1. Participants’ demographic characteristics during the baseline
assessment of the TOPOWA cohort study (N = 300)

Characteristic Category n (%)
Education level Primary or lower 102 (34.0)
Some secondary 174 (58.0)
Secondary or higher 24 (8.0)
Age 18-20 144 (48.0)
21-24 156 (52.0)
Has given birth No 114 (38.0)
Yes 186 (62.0)
Household size <4 169 (56.3)
>4 131 (43.7)
Parents living status Both parents alive 195 (65.0)
One parent alive 91 (30.3)
No parents alive 14 (4.7)
Lives with parents No 176 (58.7)
Yes 110 (36.7)
Has no parent 14 (4.7)
Lives with her children No 34 (11.3)
Yes 152 (50.7)
Has no child 114 (38.0)
Household generations One 45 (15.0)
Two 154 (51.3)
Three or more 101 (33.7)

users in the past month were more exposed to bars (M = 4.32,
SE = 0.12) and alcohol selling points (M = 3.91, SE = 0.16)
compared to nondrinkers. Also, the cumulative number of
exposures was significantly higher among past year drinkers.

Alcohol-related daily neighborhood exposure
features associated with recent alcohol use

The first model (M1) indicates that a day’s exposure to bars
(PR =1.31;95% CI = 1.06, 1.61) and alcohol advertisements
on billboards (PR = 1.14; 95% CI = 1.02, 1.27) was posi-
tively associated with reporting past year alcohol use (Table
4). Results of the second model (M2) indicate the effect of
everyday exposure (all 5 days) status on alcohol use. Every-
day exposure to alcohol ads on billboards (PR = 1.76; 95%
CI = 1.09, 2.83) and bars (PR = 2.02; 95% CI = 1.37, 2.99)
was positively associated with reporting past year alcohol use.

Past year alcohol use by the cumulative number of

exposures

In Figure 1, it is indicated that the proportion of drinkers
was significantly higher (P =0.026) in higher quartiles of
the cumulative number of exposures, ranging from 16.9%
in the lower quartile to 39.8% in the higher quartile. Also,
Figure 2 shows that higher cumulative exposure to different
alcohol-related features was associated with a greater likeli-
hood of alcohol use, particularly in the group with the highest
exposure level.

DISCUSSION

In this study, we deployed an underutilized tool, daily dia-
ries, for assessing the exposure to alcohol marketing and an
alcohol-promoting environment among young women living
in urban slums of Kampala to determine if such exposure was
associated with alcohol use. Our study found that exposure
to various domains of alcohol marketing and alcohol envi-
ronment, as well as cumulative exposure, was significantly
associated with reported alcohol use. Specifically, women
who reported alcohol use exhibited higher mean expo-
sure to bars, advertisements on billboards, alcohol posters,
alcohol-branded bars and restaurants, alcohol selling points,
and people drinking alcohol, compared to nondrinkers.
These findings align with previous studies that have demon-
strated a strong association between alcohol marketing

Table 2. Mean (+ SE) number of days exposed to alcohol-related daily neighborhood features in 5 days by study site (N = 300)

Exposure Overall Study site
A B C

Bars 3.88(0.08) 4.16 (0.12) 3.68 (0.15) 3.81(0.14)
Alcohol ads on billboards 1.76 (0.10) 1.70 (0.17) 1.48 (0.17) 2.10 (0.19)
Alcohol posters 2.11 (0.11) 2.08 (0.19) 1.97 (0.19) 2.29 (0.19)
Alcohol-branded bars and restaurants 2.40 (0.10) 2.36 (0.17) 2.53(0.18) 2.31(0.18)
Alcohol promotion of events 1.16 (0.09) 1.28 (0.16) 1.10 (0.15) 1.09 (0.15)
Alcohol selling points 3.45 (0.10) 3.72 (0.16) 3.37(0.17) 3.25(0.18)
People drinking alcohol 3.75(0.09) 4.14 (0.13) 3.59 (0.16) 3.51(0.18)
Alcohol ads on TV 2.51(0.12) 2.49 (0.20) 2.28 (0.20) 2.76 (0.20)
Cumulative number of exposures 21.02 (0.53) 21.93 (0.87) 20.00 (0.93) 21.12 (0.95)

Bold indicates statistically significant mean differences.
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Table 3. Mean (+ SE) number of days exposed to alcohol-related daily neighborhood features in 5 days by past year and past month alcohol use
(N =300)

Exposure Overall Past year alcohol use Past month alcohol use
No Yes No Yes

Bars 3.88 (0.08) 3.71 (0.10) 4.33 (0.12) 3.75 (0.10) 4.32 (0.12)
Alcohol ads on billboards 1.76 (0.10) 1.62 (0.12) 2.12 (0.20) 1.66 (0.12) 2.09 (0.21)
Alcohol posters 2.11 (0.11) 1.94 (0.13) 2.58 (0.20) 2.04 (0.12) 2.37(0.23)
Alcohol-branded bars and restaurants 2.40 (0.10) 2.26 (0.12) 2.76 (0.19) 2.35(0.12) 2.56 (0.21)
Alcohol promotion of events 1.16 (0.09) 1.12 (0.10) 1.25 (0.17) 1.16 (0.10) 1.16 (0.18)
Alcohol selling points 3.45 (0.10) 3.21(0.12) 4.06 (0.14) 3.31(0.12) 3.91 (0.16)
People drinking alcohol 3.75 (0.09) 3.61 (0.11) 4.10 (0.15) 3.67 (0.11) 4.01 (0.17)
Alcohol ads on TV 2.51(0.12) 2.52(0.14) 2.48 (0.22) 2.58 (0.13) 2.26 (0.24)
Cumulative nr exposures 21.02 (0.53) 20.00 (0.63) 23.67 (0.93) 20.53 (0.62) 22.69 (1.00)

Bold indicates statistically significant mean differences.

Table 4. Modified Poisson regression model assessing the association between alcohol-related neighborhood exposure and past year alcohol use
(N =300)

Exposure Past year alcohol use, PR (95% CI)
M1 M2

Bars 1.31 (1.06, 1.61)* 2.02 (1.37,2.99)%**
Alcohol ads on billboards 1.14 (1.02, 1.27)* 1.76 (1.09, 2.83)*
Alcohol-branded bars and restaurants 1.07 (0.96, 1.19) 0.98 (0.62, 1.54)
Alcohol promotion of events 0.94 (0.83,1.07) 0.87 (0.36,2.07)
Alcohol ads on TV 0.93 (0.85, 1.03) 0.68 (0.44, 1.06)

**P < 0.001,

*P < 0.05. M1 = exposure variables were measured as the number of days exposed in 5 days (count). M2 = exposure variables were measured as everyday
exposure status (binary).
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Figure 1. Quartiles of the cumulative number of exposure days by past year alcohol use.
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Figure 2. Probability of past year alcohol use by the cumulative number of exposures.

exposure and alcohol consumption, particularly in vulnerable
populations such as women and youth and those living in
urban slums (Esser and Jernigan 2018; Swahn et al. 2020).
Our analysis also indicated that increasing cumulative expo-
sure across different types of alcohol marketing and alcohol
environment significantly increased the probability of report-
ing alcohol use in the past year. This suggests that the cumula-
tive effect of exposure to multiple forms of alcohol marketing
reinforces the likelihood of alcohol consumption, consistent
with the theory of cumulative risk exposure (Naimi et al.
2016), but can also of course be the result of a bidirectional
relationship such that those who are drinkers are more per-
ceptive to these cues and characteristics and may also seek
them out (Hollett et al., 2024).

In this study, the use of daily diaries proved to be a help-
ful, straightforward, low-cost, and easy-to-use tool for
participants, many of which had relatively low levels of lit-
eracy. The daily diary, which we had pilot tested twice and
enhanced prior to this data collection, offered a method that
reduced recall bias and provided real-time data on market-
ing exposures. The simplicity of the daily diary makes it an
accessible approach that can be replicated across various
and different commercial determinants of health, including
tobacco use, sugary beverages, and other harmful products
(Shiffman et al. 2008), and should be considered for use in
low-resource settings to accelerate this line of research and
to triangulate findings from different research tools and
approaches.

Furthermore, while alcohol billboards were not the most
common type of alcohol marketing exposure reported, they
still present a significant concern. Recent analyses of alcohol
billboard content in Uganda revealed that a significant pro-
portion of these advertisements violated agreed-upon alcohol
marketing standards, with a violation rate of 85% and where
some ads contained up to seven specific violations (Swahn et
al. 2024). Such aggressive marketing tactics in these settings

exacerbate the already limited access to prevention and
treatment services, contributing to the well-documented link
between alcohol marketing and underage drinking (Sargent
and Babor 2020). Our previous research over the last decade
underscores this connection, highlighting the association
between alcohol marketing and alcohol use among youth in
Kampala (Swahn et al. 2013, 2018, 2022¢).

Additionally, the WHO identifies restrictions on alco-
hol marketing as a ‘best buy’ intervention due to their
cost-effectiveness and potential for reducing noncommuni-
cable diseases (WHO 2021). However, the relatively lim-
ited attention to research and policy in this area remains
a significant concern. This issue is further complicated by
ongoing debates within the field, as empirical evidence on
the effectiveness of these restrictions has produced mixed
results (Manthey et al. 2024), which some say reflect the
need for improved evaluation methods that can accurately
assess the impact of marketing restrictions (Casswell 2024).
Addressing these challenges necessitates the development
of more robust tools and strategies for understanding the
dynamics of alcohol marketing exposure and its effects on
public health.

Limitations

There are several limitations that should be noted when inter-
preting the findings from this study. First, the analyses of the
baseline data of this cohort study represent cross-sectional
analyses and cannot be inferred to indicate causation or tem-
poral associations between exposure to alcohol marketing and
environment characteristics and alcohol use. Second, the study
was designed to measure a range of factors, and as such, rel-
atively few measures were devoted to assessing alcohol and
alcohol marketing exposures specifically. Third, our daily
diary lasted for only 5 days, which contrasts with the longer
windows of data collection and exposure used in previous
research. Our primary objective was to capture daily exposure

Gz0z Aeniga 1 uo 1senb Aq 6/12008/2001eep/ L /0t/e1onie/oidesy/wod dno-olwapese//:sdny woJl papeojumoq



rather than long-term patterns. As such, we cannot address or
provide details on longer exposures and whether the exposure
data we collected were typical of the participants’ usual activity
space or behavior. That said, we will conduct additional daily
diaries in this prospective cohort and will be able to determine
the stability or changes in alcohol marketing exposure when
those data become available. Additionally, since this is a pro-
spective cohort study, we will also be able to measure changes
in alcohol consumption patterns over the study period. Fourth,
we also did not quantify the number of exposures to each type
of marketing; for instance, participants were asked if they had
seen an alcohol billboard that day but not how many billboards
they had encountered. This is a significant limitation for those
seeking or wanting to quantify each type of marketing type and
can easily be addressed in future research where this may be the
key outcome of interest. Fifth, to assess the past month alcohol
use, we combined abstainers and nonusers in the past month
with nonresponses. Though the nonresponses were minimal,
this might have led to misclassification of some alcohol users
as nonusers and also created a heterogeneous group. Finally,
the women participants in this community-based cohort
study were recruited from three areas composed of informal
settlements or slums and as such, their exposures may not be
representative of other population groups and other settings
(Madden et al. 2024). We also speculate, based on our previous
research, that the overall level of alcohol marketing exposure is
likely not fluctuating substantially over time in this urban set-
ting, although that is something we plan to empirically assess.
Despite these limitations, our findings indicate relatively high
levels of alcohol marketing exposure among these women,
although we have no clear reference of what may be consid-
ered high in this setting, or for young women in general, which
is why research is urgently needed to provide better context.
Moreover, this approach presents an innovative and simple
strategy for capturing the real-world complexity of the daily
exposure to alcohol marketing and an alcohol-promoting envi-
ronment that can be used across different settings.

CONCLUSION

Our study demonstrates that young women see several dif-
ferent types of alcohol marketing strategies daily in their
communities. This is not surprising given previous research
outlining concerns about alcohol marketing in this setting
(Obot 2013; Madden et al. 2024). More specifically, a recent
study (Madden et al. 2024) explored alcohol marketing
strategies in the urban slums in Kampala, Uganda, focus-
ing on the type, content, and placement of ads. The findings
revealed that most ads were nonpermanent, such as paper
posters, making them easy targets for community interven-
tion (Madden et al. 2024). Additionally, a significant portion
of the ads represented products sold by international com-
panies like Diageo and AB InBev, despite their promotion of
national pride (Madden et al. 2024). This dominance of for-
eign corporations (that often focus on profit maximization
and wealth extraction; Gilmore et al. 2023) in local markets
underscores the need for targeted policies to mitigate their
aggressive and predatory influence in low-resource settings
and adversely impact youth and women (McCarthy et al.
2023; Pitt et al. 2024). Also, it raises important and urgent
questions about health equity and what populations bear
the brunt of the exposure to commercial determinants of

health.

Swahn et al.

In terms of future research, we encourage other research-
ers to explore the use of the daily diaries as a tool for better
understanding and capturing alcohol marketing exposure
and the alcohol environment. While our approach was rel-
atively simple, it can be expanded with more in-depth mea-
sures, including quantifying the specific number of exposures
and types and other relevant variables. As part of the pro-
spective TOPOWA cohort study, we plan to further examine
exposure to alcohol marketing through daily diaries as well
as self-report survey measures. Although alcohol marketing
exposure is not a primary measure or outcome in this study,
this research presents an opportunity to investigate alcohol
marketing and the alcohol environment as commercial deter-
minant of health, including its impact on mental health spe-
cifically. This is particularly important when considering the
commercial determinants of health from an equity issue in
low-resource settings and how women and youth are more
vulnerable (Ghebreyesus 2023; McCarthy et al. 2023; Pitt
et al. 2024). Meanwhile, our findings also indicate the need
for prevention programs and policy development to reduce
exposure to alcohol marketing and alcohol-promoting envi-
ronment as well as zoning for alcohol outlet density, as these
are evidence-based strategies that will reduce alcohol use and
related harm.
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