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Abstract
Introduction: The prevalence of smoking among people living with HIV (PLWH) in Uganda is high.
Aims and Methods: We assessed the smoking patterns, behaviors, and associated factors among
PLWH in Uganda through a cross-sectional survey. Descriptive statistics were used to describe
smoking patterns and behaviors. Logistic regression was used to identify factors associated with
current smoking status.
Results: We recruited 777 participants between October and November 2019: 387 (49.8%) current smokers and 390 (50.2%) nonsmokers. 60.9% were males, and the mean age was 40.5 (SD
10.7) years. In multivariate logistic regression, the following increased the odds of being a current
smoker: being male (odds ratio [OR] 6.60 [95% confidence interval, CI = 4.34–10.04]), having at
least two smokers among five closest friends (OR 3.97 [95% CI = 2.08–7.59]), living in smokingpermitted households (OR 5.83 [95% CI = 3.32–10.23]), alcohol use (OR 3.96 [95% CI = 2.34–6.71]),
a higher perceived stress score (OR 2.23 [95% CI = 1.50–3.34]), and higher health-related quality
of life (OR 5.25 [95% CI = 1.18–23.35]). Among smokers, the mean Fagerström Test for Nicotine
Dependence score was 3.0 (SD 1.9), and 52.5% were making plans to quit. Self-efficacy to resist
smoking and knowledge of the impact of smoking on PLWH’s health were low.
Conclusions: Being male, having at least two smokers among five closest friends, living in
smoking-permitted households, alcohol use, higher perceived stress scores, and higher healthrelated quality of life were associated with being a current smoker. Smokers had low to moderate
nicotine dependence, high willingness to quit, and low self-efficacy.
Implications: Future behavioral smoking cessation interventions for PLWH should address
co-consumption with alcohol and comorbid mental health conditions that are common among PLWH
such as stress. In addition, they should take into account the lack of knowledge among this population of the impact of smoking on their health, and low self-efficacy. Given the relatively low levels of
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nicotine dependency and high levels of willingness to quit in our sample, smoking cessation interventions, if offered, are likely to support this population in achieving long-term smoking abstinence.

Study Sites

With antiretroviral therapy (ART), people living with HIV (PLWH)
can have a near normal life expectancy.1 However, smoking is a key
cause of excess morbidity and premature mortality in this population.2 Nearly a quarter of deaths among PLWH on ART are attributable to smoking.3 PLWH, on average, lose 12.3 life-years if they
smoke: more than twice the number of life-years lost to HIV alone.4
In Sub-Saharan Africa, the prevalence of smoking among PLWH is
generally higher than that among HIV-negative individuals5: it is, on
average, one and a half times higher in men living with HIV than
HIV-negative men, and almost twofold in women living with HIV
than HIV-negative women.6 In Uganda, the prevalence of smoking
among PLWH is 20% for men and 6% for women,7 compared with
10% and 2% for general population men and women, respectively.8
Low- and middle-income countries have been recommended to integrate tobacco use cessation into their HIV programs to address
comorbidities and improve health outcomes for PLWH.9 However,
there is a lack of evidence to guide policy and practice on this matter.
Systematic reviews have found that smoking cessation interventions with established effectiveness for the general population are
also effective among PLWH but only in the short term (<6 months);
there is a lack of evidence on effective interventions to achieve
long-term abstinence.10–12 One of the cited reasons for this lack of
effectiveness is that these interventions do not address the key modifiable smoking determinants, including smoking triggers and relapse
predictors, common among PLWH who smoke.10,11
Whilst some high-income country studies have characterized
smoking behaviors among PLWH and factors contributing to the
high smoking prevalence in this population,13,14 these are not well
documented in Africa. In this paper, we report the smoking patterns
and behaviors of PLWH who are in HIV care in Uganda and highlight
the factors associated with their smoking status. An understanding
of these smoking determinants will help in designing bespoke behavioral interventions that may achieve long-term smoking abstinence
in this population.

We randomly selected eight out of the 15 Uganda Demographic
Health Surveys (DHS) regions for 2016.18 The smoking prevalence across the eight regions (ie, Ankole, Acholi, Bugisu, Busoga,
Kampala, Lango, South Central, and Tooro) ranged from 3.8% to
16.7% for men, and 0.3% to 1.1% for women.18 From each of these
eight regions, we randomly selected one district (Supplementary
Table T2).18 Thus, eight out of the 112 Uganda DHS districts for
201618 were included. For each of the eight districts, we used information on ART-accredited health facilities from Uganda’s HIV treatment guidelines,19 and information from District Health Officers, to
select one to three high patient volume HIV clinics from which study
participants were recruited.

Methods
Study Design
The study was a cross-sectional survey informed by the COM-B
model which denotes a “behaviour system” in which capability (C),
opportunity (O), and motivation (M) interact to generate behaviour (B).15 The individual’s psychological and physical capabilities
to engage in the activity concerned, influence their behavior.15 For
successful long-term quitting, individuals need the relevant knowledge and skills. Automatic brain mechanisms and processes that
energize and direct behavior also influence behavior.15 For example,
an individual’s perceptions of their susceptibility to the harms of
smoking16,17 can influence their motivation to quit and smoking behavior.17 Other physical or social opportunities that make smoking
possible or prompt it15 may play a bigger part: eg, the opportunity to
smoke anywhere, or having many close acquaintances who smoke.
The COM-B model was used to determine key domains to include in
the questionnaire (Supplementary Table T1).

Study Sample
We recruited a convenience sample of PLWH from 16 participating
HIV clinics between October 1 and November 30, 2019. To be eligible, participants had to be aged ≥18 years, and able to complete
the survey in local languages or in English. We estimated that we
would be able to enroll approximately 750 participants (375 current smokers and 375 nonsmokers) over the 2 months recruitment
period. This would allow us enough power to be able to make comparisons between the current smokers and nonsmokers, within a 4%
margin of error with associated 95% confidence levels.20 Sample
sizes of this magnitude have been found to increase the accuracy of
estimates and represent the desired parameters in the targeted population through simulations, clinical data applications and rule of
events per variable approaches.21–23

Procedures
Study Approvals
Ethics and other approvals for the study protocol and materials
were obtained from the Makerere University School of Public Health
Higher Degrees, Research and Ethics Committee (protocol number
HDREC704), Uganda National Council for Science and Technology
(approval number SS5073), and the University of York’s Health
Sciences Research Governance Committee.
Recruitment and Enrollment
Clinic staff from the participating clinics informed potential participants about our study and referred those who were interested
to research assistants who screened them to determine study eligibility. Those who were eligible were given written study information
in English, or in a local language. In the case of literacy problems,
the research assistants also provided the information verbally, in
the presence of a witness if required. Research assistants obtained
written informed consent from all study participants.
Measures
We collected sociodemographic data (date of birth, sex, education, and marital status) using questions from Uganda’s DHS.18
Self-reported data on number of years since HIV diagnosis,
ART status, and number of years on ART were also collected.
We collected data on the ownership of 15 household assets (ie,
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•
•
•
•

•

Types of tobacco product smoked, smoking frequency and quantity, and age on initiation.
Nicotine dependency from smoked tobacco using the Fagerström
Test for Nicotine Dependence (FTND).36
Reasons for smoking using the Attitudes Towards Smoking Scale
(ATS-18)37 and the Risk Perception Scale.38
Quit intentions, motivation, and behaviors using questions from
Fava et al.39 based on the stages of change model. These included
whether the participant was seriously thinking about quitting or
planning to quit smoking; and whether they had a quit attempt
during the 12 months prior to survey completion.
For those who had visited a health care provider in the past
12 months, we assessed whether they were asked about their
smoking status, advised to quit, or received smoking cessation
support or referral for such support.

•

Capacity to stop smoking using the Self-Efficacy Questionnaire
(SEQ-12)40 and the Multidimensional Scale of Perceived Social
Support.41
• Whether they mainly smoked alone or with other people.
More detailed descriptions of the AUDIT-C, ASSIST-Lite, EQ-5D-3L,
Perceived Stress Scale, PHQ-9, GAD-7, FTND, ATS-18, Risk
Perception Scale, SEQ-12, and Multidimensional Scale of Perceived
Social Support are provided in Supplementary Material for methods.
Those who were current smokers and had consumed alcohol in
the past 3 months were also asked about how often they smoked cigarettes while drinking alcohol, and what happened to their smoking
levels when they were drinking.42
The questionnaire was designed to take ~60 minutes to complete.

Data Collection
Data were collected by 14 trained research assistants. A questionnaire was developed, translated to the appropriate non-English languages and piloted among ~10 participants before being used for
the survey. The survey was interviewer-administered face-to-face
using Open Data Kit (ODK) (https://getodk.org/) on mobile phones.
Missing data and inconsistencies were checked at the end of each
survey, and before the participant left the interview whenever
possible.
Participant Reimbursement
Participants did not receive any financial incentives or reimbursement
but were offered a snack whilst completing the study procedures.
Data Analysis
For the analysis, the districts were grouped into the following geographical regions: East, North, West, and Central. Principal component analysis was used to generate a wealth index for each participant
by identifying a smaller number of uncorrelated variables from the
data on ownership of the 15 household assets and using these to
create a principal component score.43 This score was then used to
categorize participants into five wealth-quintiles (lowest, lower,
middle, high, and highest).
For descriptive analysis, variables were summarized and presented as percentages for categorical variables and means (SDs) or
medians (interquartile range) for continuous variables.
A multilevel mixed-effects logistic regression model was fitted,
adjusting for the lowest clustering variable, which was the HIV
clinic, to identify factors associated with the dependent variable,
current smoking status (ie, current smoker or nonsmoker). Odds
ratios (ORs) were used as the measures of association. First, bivariate analysis was conducted to determine the empirical relationship between each independent variable and the dependent variable.
All factors with p < .2 in the bivariate analysis,26 and those that
were known, theoretically or empirically, to be associated with
smoking status were included in the multivariate analysis. We tested
for multicollinearity using the Variance Inflation Factor. The model
goodness-of-fit was determined using the Hosmer–Lemeshow test,
while the “best” model from competing models was selected using
the Akaike’s information criteria.
In the bivariate analysis, the following variables had a p value
of <.2 and were included in multivariate analysis: sex, number of
years on ART, number of smokers among five closest friends, living
in a smoke-free/smoking-permitted household, alcohol consumption in the past 3 months, cannabis use in the past 3 months, use of
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electricity, flush toilet, latrine, fixed telephone, cell phone, television, radio, refrigerator, car or truck, moped/scooter/motorcycle,
animal drawn cart, boat with motor, boat without a motor, computer, cassette/cd/dvd player)18 from which a wealth index was derived. Asset-based wealth indices are commonly used in low- and
middle-income countries, although they might not provide a true
representation of consumption expenditure, particularly where
only a low proportion of consumption is captured by the included
assets.24
Current tobacco smoking status was assessed using Global Adult
Tobacco Survey (GATS) questions.25 A participant was classified as
a current smoker if they answered “daily” or “less than daily” to
the question “Do you currently smoke tobacco on a daily basis, less
than daily, or not at all?” We collected data, from all participants,
on the following psychosocial and clinical variables that have been
identified in the literature as potentially contributing to the high
smoking prevalence and difficulties in quitting among PLWH: alcohol consumption using the Alcohol Use Disorders Identification
Test (AUDIT-C), a three-item alcohol screen26,27; cannabis use using
the three cannabis use questions from the ASSIST-Lite26,28—cannabis
is the most widely used and primary illicit psychoactive substance
of concern in Uganda29; stress using the 14-item Perceived Stress
Scale13,14,30; depression using the Patient Health Questionnaire-9
(PHQ-9), a nine-item questionnaire scored from 0 to 27, with a
higher score indicating more severe depressive symptoms13,14,31; and
anxiety using the General Anxiety Disorders-7 (GAD-7), a sevenitem instrument scored from 0 to 21, with a higher score indicating
more severe anxiety.13,14,32 Health-related quality of life (HRQoL)
was assessed using the EQ-5D-3L which characterizes health on
five dimensions (mobility, self-care, ability to undertake usual activities, pain/discomfort, anxiety/depression).33,34 Smoking restrictions at home, number of smokers in the participant’s household,
and number of close friends who smoke were assessed using GATS
questions25 and those suggested by Moran et al.35 For smoking restrictions at home, participants were stratified into two groups—
those who lived in homes that permitted smoking indoors (ie,
smoking-permitted homes), and those that did not (ie, smoke-free
homes). Similarly, participants were stratified into two groups according to whether smoking in front of children was permitted or
not. Details on how these stratifications were achieved are provided
in Supplementary Material for methods. All study participants completed GATS questions that assess the use of smokeless tobacco.25
For current smokers, the following information was also
collected:
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never smokers and 60 former smokers). 60.9% of the sample
were male, and the mean age was 40.5 (SD 10.7) years. The
mean number of years since HIV diagnosis was 7.4 (SD 5.9).
Seven hundred and seventy-five (99.7%) were receiving ART and
the mean number of years on ART was 6.4 (SD 5.0). Detailed
sociodemographic and other participant characteristics are shown
in Tables 1–3.

Smoking Patterns and Behaviors Among Current
Smokers
For the 387 current smokers, the mean age of smoking initiation was
20.4 (SD 6.8) years. 79.6% were daily smokers. The most common
type of tobacco product smoked was manufactured cigarettes
(smoked by 76.7% of participants), followed by hand-rolled cigarettes (12.7% of participants) and pipes full of tobacco (7.8%). The
average number of manufactured cigarettes smoked per smoking
day was 5.2 (SD 5.6), and this was 3.6 (SD 3.2) for hand-rolled cigarettes, and 3.2 (SD 4.1) for pipes full of tobacco (Supplementary
Table T3).

Participant Characteristics
A total of 857 potential participants were screened for study eligibility. Six potential participants did not provide consent, and 74
were ineligible (40 were waiting their confirmatory HIV test results,
32 were <18 years of age, and two could not participate for other
reasons). Seven hundred and seventy-seven (90.7%) were eligible for,
and consented to participate in, the study (Supplementary Figure F1;
Supplementary Table T2).
Three hundred and eighty-seven (49.8%) study participants
were current smokers and 390 (50.2%) were nonsmokers (330

Nicotine Dependence
The mean FTND score was 3.0 (SD 1.9). Only 1.3% of the smokers
exhibited signs of high nicotine dependence, whilst 22% were moderately dependent, 27.9% were low to moderately dependent, and
48.8% had low dependence.
Reasons for Smoking
From the ATS-18, the proportion who agreed/fully agreed that
smoking is extremely dangerous to their health, or is ruining

Table 1. General Participant Characteristics
Characteristics
Age in years: mean (SD)
Sex: n (%)†
Female
Male
Years since HIV diagnosis: mean (SD)†
Participants on ART: n (%)
Years on ART: mean (SD)†
Marital status: n (%)
Single/never married
Married/living with partner
Ever married (single due to marital disruption)
Region: n (%)
East
North
West
Central
Education: n (%)
None
Primary
Secondary/tertiary/university/vocational
Wealth index: n (%)
Lowest
Lower
Middle
High
Highest
ART = antiretroviral therapy.
†
p < .2 in the bivariate analysis.

Overall (n = 777)

Current smokers (n = 387)

Nonsmokers (n = 390)

40.5 (10.7)

40.5 (10.3)

40.5 (11.1)

304 (39.1)
473 (60.9)
7.4 (5.9)
775 (99.7)
6.4 (5.0)

69 (17.8)
318 (82.2)
7.0 (5.8)
386 (99.7)
6.1 (5.0)

235 (60.3)
155 (39.7)
7.8 (5.9)
389 (99.7)
6.7 (5.0)

72 (9.3)
433 (55.7)
272 (35.0)

38 (9.8)
214 (55.3)
135 (34.9)

34 (8.7)
219 (56.2)
137 (35.1)

192 (24.7)
203 (26.1)
194 (25.0)
188 (24.2)

95 (24.6)
98 (25.3)
96 (24.8)
98 (25.3)

97 (24.9)
105 (26.9)
98 (25.1)
90 (23.1)

76 (9.8)
434 (55.9)
267 (34.4)

31 (8.0)
219 (56.6)
137 (35.4)

45 (11.5)
215 (55.1)
130 (33.3)

245 (31.5)
141 (18.2)
131 (16.9)
114 (14.7)
146 (18.8)

132 (34.1)
73 (18.9)
69 (17.8)
51 (13.2)
62 (16.0)

113 (29.0)
68 (17.4)
62 (15.9)
63 (16.2)
84 (21.5)
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other psychoactive substances in the past 3 months, perceived stress
score, and HRQoL (Tables 1–3). Age and level of education were
also included in the multivariate analysis because of their strong association with current smoking status in low- and middle-income
countries.44
“Years since HIV diagnosis” and “living in a household where
smoking in front of children is/is not permitted” which had p values
of <.2 in the bivariate analysis, were not included in the multivariate
analysis because of high collinearity with “number of years on ART,”
and “living in a smoke-free/smoking-permitted household,” respectively. “Number of smokers in the household” was also not included
in the multivariate analysis despite a p value of <.2 because of high
collinearity with “number of smokers among five closest friends”
and poor model fit when this variable was included. Statistical significance was determined at a 5% level. Analyses were conducted in
STATA version 14.1.
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Table 2. Use of Tobacco, Alcohol, Cannabis, and Other Psychoactive Substances
Characteristics

Current smokers (n = 387)

Nonsmokers (n = 390)

0.99 (1.5)

1.6 (1.5)

0.35 (1.1)

379 (48.8)
122 (15.7)
276 (35.5)

100 (25.8)
70 (18.1)
217 (56.1)

279 (71.5)
52 (13.3)
59 (15.1)

548 (70.5)
229 (29.5)

204 (52.7)
183 (47.3)

344 (88.2)
46 (11.8)

331 (42.6)
446 (57.4)

111 (28.6)
276 (71.3)

220 (56.4)
170 (43.6)

745 (95.9)
32 (4.2)

369 (95.4)
18 (4.7)

376 (96.4)
14 (3.6)

352 (45.3)
425 (54.7)

97 (25.1)
290 (74.9)

255 (65.4)
135 (34.6)

151 (35.5)
274 (64.5)

99 (34.1)
191 (65.9)

52 (38.5)
83 (61.5)

736 (94.7)
41 (5.3)

351 (90.7)
36 (9.3)

385 (98.7)
5 (1.3)

751 (96.7)
26 (3.4)

368 (95.1)
19 (4.9)

383 (98.2)
7 (1.8)

Number of smokers in the household: mean (SD)†
Smokers among five closest friends: n (%)†
0
1
2+
Smoke-free/smoking-permitted home: n (%)†
Smoke-free home
Smoking-permitted home
Smoking in front of children permitted: n (%)†
No
Yes
Smokeless tobacco use: n (%)
Not at all
Daily or less
Alcohol consumption: n (%)†
No
Yes
AUDIT-C‡ (>2 female, >3 male)
Lower risk
High risk
ASSIST-Lite score (cannabis): n (%)†
0
1+
Use of other psychoactive substances: n (%)†
No
Yes

AUDIT-C = Alcohol Use Disorders Identification Test.
†
p < .2 in the bivariate analysis.
‡
The score is based on the 425 who had drunk alcohol in the past 3 months.

Table 3. Stress, Anxiety, Depression, and Health-Related Quality
of Life (HRQoL)

Characteristics
PHQ-9: n (%)
None_minimal
Mild
Moderate
Moderately severe
Severe
GAD-7: n (%)
None_minimal
Mild
Moderate
Severe
Perceived Stress
Score: mean (SD)†
HRQoL: mean
EQ-5D-3L score
(SD)†
EQ-5D Visual
Analogue Scale:
mean (SD)

Overall
(n = 777)

Current
smokers
(n = 387)

Nonsmokers
(n = 390)

232 (29.9)
206 (26.5)
167 (21.5)
103 (13.3)
69 (8.9)

106 (27.4)
106 (27.4)
83 (21.5)
57 (14.7)
35 (9.0)

126 (32.3)
100 (25.6)
84 (21.5)
46 (11.8)
34 (8.7)

279 (35.9)
246 (31.7)
136 (17.5)
116 (14.9)
2.0 (0.6)

128 (33.1)
126 (32.6)
73 (18.9)
60 (15.5)
2.06 (0.55)

151 (38.7)
120 (30.8)
63 (16.2)
56 (14.4)
1.94 (0.58)

0.85 (0.17)

0.86 (0.15)

0.84 (0.18)

71.74 (19.0)

71.1 (19.1)

72.4 (18.9)

GAD-7 = General Anxiety Disorders-7;
Questionnaire-9.
†
p < .2 in the bivariate analysis.

PHQ-9

=

Patient

unpleasant smell; and this was 80.4% and 70.6% for the statements that smoking gives them bad breath, and that they spend too
much money on cigarettes, respectively. The majority agreed/fully
agreed that their cigarette smoke bothers other people a great deal
(84.3%), their secondhand smoke was dangerous to those around
them (85.5%), smoking was bad for their skin (56.6%), it bothers
them to be dependent on cigarettes (62%), and that they would
have more energy if they did not smoke (65.6%). The majority
agreed/fully agreed that a cigarette calms them down when stressed
(72.3%) or when upset (71.6%), and helps them deal with difficult
situations (62.8%) or concentrate better (61.3%). The majority
agreed/fully agreed that they like the motions of smoking (54.8%),
it feels good for them to smoke (64.6%) and they love smoking
(55%). 42.6% agreed/fully agreed that they like to hold a cigarette
between their fingers.
Using the Risk Perception Scale, only about 43.6% felt that
their overall health had been affected by smoking (Supplementary
Table T5). The majority thought they were likely or very likely
to develop the following in the future if they continued smoking:
cancer (71.8%), heart disease (68.5%), and chronic lung disease
(81.6%). The proportion who thought their overall health was
worse or much worse than that of the average smoker of their age,
or the average nonsmoker of their age, was 56.1% and 56.4%,
respectively.

Health

their health, was 91.7% and 84.5%, respectively (Supplementary
Table T4). 86.3% agreed/fully agreed that smoking leaves an

Social Smoking
One hundred and two (26.4%) smokers reported mainly being with
other people when they smoked in the past 30 days, 206 (53.2%)
smoked mainly when alone, and 79 (20.4%) as often by themselves
as with others.
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Concurrent Alcohol Consumption
Two hundred and ninety smokers were also alcohol consumers: 202
(69.7%) of these reported that they always or sometimes smoked
cigarettes whilst drinking alcoholic beverages, and 160 (55.2%) reported that their smoking levels increased when they were drinking
alcohol. 67.5% expressed mild to extreme difficulty in consuming
alcohol without smoking a cigarette.

Tobacco Use Screening, Advice, and Support From Health Care
Professionals
Three hundred and forty-three (88.6%) smokers had visited a
health care provider in the past 12 months. Of these, 273 (79.6%)
had been asked if they smoked, and 247 (72.0%) had been given
advice to stop smoking. Of the ones who had been advised to stop
smoking, 129 (52.2%) had been offered smoking cessation information or support—this is 37.6% of those who had visited a health
care provider.

Capacity to Stop Smoking
From the SEQ-12, less than 30% of smokers reported that they
were absolutely sure they would be able to refrain from smoking
for each of the following conditions: when feeling nervous, angry,
depressed, very anxious or when thinking about a difficult problem
(Supplementary Table T6). The proportion of smokers reporting they
were absolutely sure they would be able to refrain from smoking
when they feel the urge to smoke, having a drink with friends, celebrating, drinking alcohol, were in the company of other smokers,
after a meal or having a coffee or tea was between 33% and 41%.
From the Multidimensional Scale of Perceived Social Support,
significant others were the most common source of support, followed by family and then friends (Supplementary Table T7). 65.9%
strongly/very strongly agreed that there was a special person who
was around when they were in need. 65.1% strongly/very strongly
agreed that there was a special person with whom they could share
their joys and sorrows, whilst this was only 40.6% when asked about
friends. 58.7% and 63.3% of smokers strongly/very strongly agreed
that there was a special person who was a source of comfort, and
cared about their feelings, respectively. 52.7% of smokers strongly/
very strongly agreed that their family really tries to help them, whilst
this was only 35.1% for friends. 59.7% indicated they could talk
about their problems with their family, whilst this was 34.6% for
friends. 52.7% strongly/very strongly agreed that they could get the
emotional help and support they need from their family, and 49.6%
strongly/very strongly agreed that their family helps them make decisions. Only 35.9% strongly/very strongly agreed that they could
count on their friends when things go wrong.

Factors Associated With Current Smoking Status
In the multivariate analysis, males were more likely to be current
smokers than females (OR 6.60 [95% confidence interval, CI =
4.34–10.04], p < .001), those with at least two smokers amongst
their five closest friends were more likely to smoke than those
without smokers amongst their five closest friends (OR 3.97 [95%
CI = 2.08–7.59], p < .001), and those living in smoking-permitted
households were more likely to be current smokers than those living
in smoke-free homes (OR 5.83 [95% CI = 3.32–10.23], p < .001)
(Table 4). In addition, those who had drunk alcohol in the past
3 months were more likely to be current smokers than those who
had not (OR 3.96 [95% CI = 2.34–6.71], p < .001). A higher perceived stress score (OR 2.23 [95% CI = 1.50–3.34], p < .001), or
HRQoL (OR 5.25 [95% CI = 1.18–23.35], p = .030) increased the
odds of being a current smoker.

Discussion
To the best of our knowledge, this study is the first to generate data
on the smoking patterns and behaviors, and factors that are associated with current smoking status among PLWH who are in HIV
care in Uganda. Being male, having at least two smokers among five
closest friends, living in smoking-permitted households and having
consumed alcohol in the past 3 months were associated with being
a current smoker. A higher perceived stress score or HRQoL score
increased the chances of being a current smoker.
In Sub-Saharan Africa, males are generally more likely to be tobacco smokers than females, including among PLWH.6,45 However,
evidence suggests that the prevalence of smoking among SubSaharan African women is rising, with the difference in smoking
prevalence between boys and girls narrowing.46 Studies have reported that having a social network of smokers, eg, close friends
who smoke, facilitates smoking and is a barrier to smoking cessation among PLWH.47 Other studies have also shown that living in
a smoking-permitted household increases the chances of smoking
and decreases the chances of smoking cessation.48 Smoking cessation interventions for PLWH therefore need to consider the social
and home environments. This might include harnessing the potential
of significant others and family members as sources of support for
those making a quit attempt.
As for our study, mental health comorbidities such as stress have
been reported elsewhere as increasing the chances of smoking among
PLWH.49 In addition, other studies have also suggested that alcohol
consumption increases the chances of smoking among PLWH.13,14,26
Unfortunately, there is a potential for a synergistic negative biochemical interaction between alcohol, tobacco, and the HIV virus
itself, because of overlapping disease pathways: they all have direct
toxic effects, and result in chronic inflammation and the suppression of the body’s immune system.50,51 It is therefore important for
smoking cessation interventions for PLWH to consider how to deal
with the high co-consumption of tobacco with alcohol observed in
this population.
Health problems have been shown to trigger smoking cessation.52–54 In addition, a near-death experience of full-blown AIDS
can trigger PLWH to commit to “new life,” 55 and increase their motivation and intention to quit smoking.56 These factors could explain
why, for our study, those with a lower HRQoL score where less likely
to be current smokers than those with a higher score.
Whilst other studies in Sub-Saharan Africa have reported moderate to high levels of nicotine dependence among PLWH who

Downloaded from https://academic.oup.com/ntr/advance-article/doi/10.1093/ntr/ntaa262/6029083 by guest on 19 February 2021

Quit Intentions, Motivation, and Behaviors
One hundred and sixty-one (41.6%) smokers reported they were
seriously thinking about quitting in the next 4 weeks, and 125
(32.3%) in the next 6 months. Two hundred and three (52.5%) were
planning to quit. Two hundred and twelve (54.8%) indicated they
had tried to stop smoking in the past 12 months. Of those who had
tried to stop smoking in the past 12 months, 109 (51.4%) had tried
to quit without any help during their last quit attempt, 52 (24.5%)
had tried with assistance from family, 48 (22.6%) had received assistance from their health care provider, and 25 (11.8%) sought assistance from friends. Only 18 (8.5%) had used smoking cessation
medicines.
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Table 4. Multivariate Analysis Results Showing Factors Associated With Being a Current Smoker
p

Adjusted OR (95% CI)

p

Unadjusted OR (95% CI)

Age in years
Sex
Female
Male
Education
None
Primary
Secondary/tertiary/university/vocational
Years on ART
Smokers among five closest friends
0
1
2+
Smoke-free/smoking-permitted home
Smoke-free home
Smoking-permitted home
Current alcohol consumption
No
Yes
ASSIST-Lite score (cannabis)
0
1+
Use of other psychoactive substances
No
Yes
Perceived Stress Score
HRQoL: mean EQ-5D-3L score

1.00 (0.99, 1.02)

.997

1.00 (0.98, 1.02)

.954

1.00
6.99 (4.36, 11.21)

<.001

1.00
6.60 (4.34, 10.04)

<.001

1.00
1.48 (0.90, 2.42)
1.53 (0.45, 3.13)
0.98 (0.96, 0.99)

.120
.243
.036

1.00
0.69 (0.39, 1.22)
0.58 (0.28, 1.21)
1.02 (0.98, 1.07)

.203
.145
.351

1.00
3.76 (2.72, 5.19)
10.26 (5.91, 17.83)

<.001
<.001

1.00
1.75 (0.92, 3.35)
3.97 (2.08, 7.59)

.089
<.001

1.00
6.71 (3.80, 11.83)

<.001

1.00
5.83 (3.32, 10.23)

<.001

1.00
5.65 (3.67, 8.69)

<.001

1.00
3.96 (2.34, 6.71)

<.001

1.00
7.9 (2.92, 21.35)

<.001

1.00
3.84 (0.88, 16.88)

.075

1.00
2.82 (1.31, 6.09)
1.47 (1.00, 2.15)
2.51 (0.83, 7.54)

.008
.051
.102

1.00
1.17 (0.47, 2.96)
2.23 (1.50, 3.34)
5.25 (1.18, 23.35)

.735
<.001
.030

The following variables were not included in the multivariate model despite having a p value <.2 in the bivariate analysis: “Years since HIV diagnosis” because of
collinearity with “Years on ART”; “Number of smokers in the household” because of collinearity with “smokers among five closest friends” and poor model fit;
“Smoking in front of children” because of collinearity with “smoke-free/smoking-permitted home.” ART = antiretroviral therapy; CI = confidence interval; HRQoL
= health-related quality of life; OR = odds ratio.

smoke,57 for our study, the levels of nicotine dependence were low
to moderate among current smokers. Motivation and willingness to
quit smoking were also high in our study population. The Uganda
Ministry of Health recommends that all PLWH are screened for
smoking, and those who smoke encouraged to quit,19 and from our
study, health care professionals seem to be asking about smoking
and offering cessation advice to PLWH, albeit inconsistently and
with no cessation support. This could have contributed to the observed high motivation and willingness to quit smoking. HIV treatment initiation in itself can also increase PLWH’s intention to quit
smoking, particularly during the first 3 months of treatment.7,56
Thus, ART initiation, and the regular contact that PLWH have with
health care, provide key opportunities for smoking cessation interventions. However, self-efficacy to resist smoking was low in this
population. This is important as the levels of self-efficacy to resist
smoking predict levels of craving to smoke, quitting and relapse,
including among PLWH.40,58,59
Our participants are most representative of adults in HIV care;
thus, our results may only be generalizable to similar populations.
Additionally, our study did not conduct an analysis for men and
women separately as the aim was to inform which intervention components could be important for PLHW overall. Moreover, previous
studies in Sub-Saharan Africa did not find major differences between
men and women,26,60 except for the use of cannabis which was associated with smoking only among men.26 Future studies could explore
differences that might exist in terms of smoking behavior and factors
associated with smoking between different subgroups of PLWH, particularly where differentiated care is feasible.

We recruited participants from eight randomly selected regions
of Uganda to enhance the generalizability of our study findings. In
addition, unlike other Sub-Saharan African studies that focused on
comparing smokers to nonsmokers,26,60 we also explored the characteristics of the smokers such as nicotine dependence, reasons for
smoking, and capacity to stop smoking. We assessed a wider range
of factors including alcohol consumption and its impact on cigarette
consumption among smokers, psychosocial factors such as anxiety,
stress, and depression. This information is vital in informing the development of the content of smoking cessation interventions that
are tailored for PLWH, but is lacking for low- and middle-income
countries.26
In conclusion, smoking cessation interventions for PLWH should
address the lack of knowledge among PLWH of the impact of
smoking on their health in particular, co-consumption with alcohol,
and low self-efficacy. In addition, they should consider comorbid
mental health conditions such as stress and the possibility of utilizing
significant others and family members as sources of support. Given
the relatively low levels of nicotine dependency and high levels of
willingness to quit among PLWH who smoke, appropriately tailored
smoking cessation interventions, if offered, are likely to support this
population in achieving long-term smoking abstinence.

Supplementary Material
A Contributorship Form detailing each author’s specific involvement with this
content, as well as any supplementary data, are available online at https://
academic.oup.com/ntr.

Downloaded from https://academic.oup.com/ntr/advance-article/doi/10.1093/ntr/ntaa262/6029083 by guest on 19 February 2021

Characteristics

8

Acknowledgments
The authors thank the participants of this study, the staff at 16 participating
HIV clinics, and the research assistants who administered the survey.

Funding

Declaration of Interests
None declared.

Authors’ Contributions
NDM conceived and had overall oversight of the study, contributed to study
design, data analysis, and interpretation of results, and wrote the manuscript.
FEM and RS analyzed the data and contributed to study design, interpretation
of results, and drafting the manuscript. JKBM, ER, FT, and KS contributed to
study design, interpretation of results, and drafting the manuscript. KNN contributed to study design, interpretation of results, and drafting the manuscript,
and oversaw the implementation of the study in Uganda.

References
1. The Antiretroviral Therapy Cohort Collaboration. Survival of HIV-positive
patients starting antiretroviral therapy between 1996 and 2013: a collaborative analysis of cohort studies. Lancet HIV. 2017;4(8):e349–e356.
2. Helleberg M, May MT, Ingle SM, et al. Smoking and life expectancy
among HIV-infected individuals on antiretroviral therapy in Europe and
North America. AIDS. 2015;29(2):221–229.
3. Lifson AR, Neuhaus J, Arribas JR, van den Berg-Wolf M, Labriola AM,
Read TR; INSIGHT SMART Study Group. Smoking-related health risks
among persons with HIV in the Strategies for Management of Antiretroviral
Therapy clinical trial. Am J Public Health. 2010;100(10):1896–1903.
4. Helleberg M, Afzal S, Kronborg G, et al. Mortality attributable to smoking
among HIV-1-infected individuals: a nationwide, population-based cohort
study. Clin Infect Dis. 2013;56(5):727–734.
5. Murphy JD, Liu B, Parascandola M. Smoking and HIV in sub-Saharan
Africa: a 25-country analysis of the Demographic Health Surveys.
Nicotine Tob Res. 2019;21(8):1093–1102.
6. Mdege ND, Shah S, Ayo-Yusuf OA, Hakim J, Siddiqi K. Tobacco use
among people living with HIV: analysis of data from Demographic and
Health Surveys from 28 low-income and middle-income countries. Lancet
Glob Health. 2017;5(6):e578–e592.
7. Kruse GR, Bangsberg DR, Hahn JA, et al. Tobacco use among adults
initiating treatment for HIV infection in rural Uganda. AIDS Behav.
2014;18(7):1381–1389.
8. Ministry of Health Uganda, Uganda Bureau of Statistics, World Health
Organisation Regional Office for Africa, CDC Foundation, Centers
for Disease Control. Global Adult Tobacco Survey: Country Report
2013. Kampala, Uganda: The Republic of Uganda Ministry of Health;
2013.
9. WHO FCTC Secretariat, UNDP. Integrating Tobacco Control into
Tuberculosis and HIV Responses: Implementing the WHO Framework
Convention on Tobacco Control to Address Co-morbidities. https://
www.who.int/fctc/publications/WHO-FCTC-HIV-TB.pdf?ua=1. Accessed
December 27, 2019).
10. Pool ER, Dogar O, Lindsay RP, Weatherburn P, Siddiqi K. Interventions
for tobacco use cessation in people living with HIV and AIDS. Cochrane
Database Syst Rev. 2016;(6):Cd011120.

11. Moscou-Jackson G, Commodore-Mensah Y, Farley J, DiGiacomo M.
Smoking-cessation interventions in people living with HIV infection: a
systematic review. J Assoc Nurses AIDS Care. 2014;25(1):32–45.
12. Keith A, Dong Y, Shuter J, Himelhoch S. Behavioral interventions for tobacco use in HIV-infected smokers: a meta-analysis. J Acquir Immune
Defic Syndr. 2016;72(5):527–533.
13. Humfleet GL, Delucchi K, Kelley K, Hall SM, Dilley J, Harrison G.
Characteristics of HIV-positive cigarette smokers: a sample of smokers
facing multiple challenges. AIDS Educ Prev. 2009;21(3 suppl):54–64.
14. Tesoriero JM, Gieryic SM, Carrascal A, Lavigne HE. Smoking among HIV
positive New Yorkers: prevalence, frequency, and opportunities for cessation. AIDS Behav. 2010;14(4):824–835.
15. Michie S, van Stralen MM, West R. The behaviour change wheel: a new
method for characterising and designing behaviour change interventions.
Implement Sci. 2011;6:42.
16. Reynolds NR, Neidig JL, Wewers ME. Illness representation and smoking
behavior: a focus group study of HIV-positive men. J Assoc Nurses AIDS
Care. 2004;15(4):37–47.
17. Baya B, Maiga CAK, Sarro YdS, et al. Relationship between HIV positive
status announcement and smoking among infected-individuals in Bamako,
Mali. J AIDS Clin Res. 2016;7:617.
18. Uganda Bureau of Statistics (UBOS), ICF. Uganda Demographic and
Health Survey 2016. Kampala, Uganda and Rockville, MD: UBOS and
ICF; 2018.
19. Ministry of Health. Consolidated Guidelines for the Prevention and
Treatment of HIV and AIDS in Uganda. Kampala, Uganda: Ministry of
Health; 2018.
20. Bartlett E, Kotrilik J, Higgins C. Organizational research: determining appropriate sample size in survey research. ITLPJ. 2001;19(1):43–50.
21. Bujang MA, Sa’at N, Sidik TMITAB, Joo LC. Sample size guidelines for
logistic regression from observational studies with large population: emphasis on the accuracy between statistics and parameters based on real life
clinical data. Malays J Med Sci. 2018;25(4):122–130.
22. Nemes S, Jonasson JM, Genell A, Steineck G. Bias in odds ratios by logistic regression modelling and sample size. BMC Med Res Methodol.
2009;9:56.
23. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation
study of the number of events per variable in logistic regression analysis. J
Clin Epidemiol. 1996;49(12):1373–1379.
24. Poirier MJP, Grépin KA, Grignon M. Approaches and alternatives to the
wealth index to measure socioeconomic status using survey data: a critical
interpretive synthesis. Soc Indic Res. 2020;148(1):1–46.
25. Global Adult Tobacco Survey Collaborative Group. Global Adult Tobacco
Survey (GATS): Core Questionnaire with Optional Questions, Version
2.0. Atlanta, GA: Centers for Disease Control and Prevention; 2010.
26. Elf JL, Variava E, Chon S, et al. Prevalence and correlates of smoking
among people living with HIV in South Africa. Nicotine Tob Res.
2018;20(9):1124–1131.
27. 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. Arch Intern Med.
1998;158(16):1789–1795.
28. Ali R, Meena S, Eastwood B, Richards I, Marsden J. Ultra-rapid screening
for substance-use disorders: the Alcohol, Smoking and Substance
Involvement Screening Test (ASSIST-Lite). Drug Alcohol Depend.
2013;132(1–2):352–361.
29. United Nations Office on Drugs and Crime. World Drug Report 2019:
Booklet 2—Global Overview of Drug Demand and Supply. Vienna,
Austria: United Nations Office on Drugs and Crime; 2019.
30. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress.
J Health Soc Behav. 1983;24(4):385–396.
31. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. 2001;16(9):606–613.
32. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166(10):1092–1097.

Downloaded from https://academic.oup.com/ntr/advance-article/doi/10.1093/ntr/ntaa262/6029083 by guest on 19 February 2021

This study was part-funded by the Wellcome Trust (ref: 204829) through the
Centre for Future Health (CFH) at the University of York. NDM is grateful
for salary support from the Tobacco Control Capacity Programme supported by the UK Research and Innovation (UKRI) Medical Research Council
(grant number MR/P027946/2) with funding from the Global Challenges
Research Fund.

Nicotine & Tobacco Research, 2020, Vol. XX, No. XX

Nicotine & Tobacco Research, 2020, Vol. XX, No. XX

47. Cioe PA, Gordon REF, Guthrie KM, Freiberg MS, Kahler CW. Perceived
barriers to smoking cessation and perceptions of electronic cigarettes
among persons living with HIV. AIDS Care. 2018;30(11):1469–1475.
48. Shopland DR, Anderson CM, Burns DM. Association between home
smoking restrictions and changes in smoking behaviour among employed women. J Epidemiol Community Health. 2006;60(suppl
2):44–50.
49. Zyambo CM, Burkholder GA, Cropsey KL, et al. Mental health disorders
and alcohol use are associated with increased likelihood of smoking relapse among people living with HIV attending routine clinical care. BMC
Public Health. 2019;19(1):1409.
50. Helleberg M, Gerstoft J, Afzal S, et al. Risk of cancer among HIV-infected
individuals compared to the background population: impact of smoking
and HIV. AIDS. 2014;28(10):1499–1508.
51. Williams EC, Hahn JA, Saitz R, Bryant K, Lira MC, Samet JH. Alcohol
use and human immunodeficiency virus (HIV) infection: current knowledge, implications, and future directions. Alcohol Clin Exp Res.
2016;40(10):2056–2072.
52. Gallus S, Muttarak R, Franchi M, et al. Why do smokers quit? Eur J
Cancer Prev. 2013;22(1):96–101.
53. Vangeli E, West R. Sociodemographic differences in triggers to quit smoking:
findings from a national survey. Tob Control. 2008;17(6):410–415.
54. Pisinger C, Aadahl M, Toft U, Jørgensen T. Motives to quit smoking
and reasons to relapse differ by socioeconomic status. Prev Med.
2011;52(1):48–52.
55. Robins S. From “Rights” to “Ritual”: AIDS activism in South Africa. Am
Anthropol. 2006;108(2):312–323.
56. Vidrine DJ, Frank SG, Savin MJ, et al. HIV care initiation: a teachable moment for smoking cessation? Nicotine Tob Res. 2018;20(9):1109–1116.
57. Egbe CO, Londani M, Parry CDH, et al. Tobacco use and nicotine dependence among people living with HIV who drink heavily in
South Africa: a cross-sectional baseline study. BMC Public Health.
2019;19(1):1684.
58. Taniguchi C, Hashiba C, Saka H, Tanaka H. Characteristics, outcome and
factors associated with success of quitting smoking in 77 people living
with HIV/AIDS who received smoking cessation therapy in Japan. Jpn J
Nurs Sci. 2020;17(1):e12264.
59. Shuter J, Moadel AB, Kim RS, Weinberger AH, Stanton CA. Self-efficacy to
quit in HIV-infected smokers. Nicotine Tob Res. 2014;16(11):1527–1531.
60. Mutemwa M, Peer N, de Villiers A, Faber M, Kengne AP. Tobacco
smoking and associated factors in human immunodeficiency virusinfected adults attending human immunodeficiency virus clinics in
the Western Cape province, South Africa. South Afr J HIV Med.
2020;21(1):1072.

Downloaded from https://academic.oup.com/ntr/advance-article/doi/10.1093/ntr/ntaa262/6029083 by guest on 19 February 2021

33. Hurst NP, Kind P, Ruta D, Hunter M, Stubbings A. Measuring healthrelated quality of life in rheumatoid arthritis: validity, responsiveness and
reliability of EuroQol (EQ-5D). Br J Rheumatol. 1997;36(5):551–559.
34. EuroQol Group. EQ-5D-5L User Guide: Basic Information on How
to Use the EQ-5D-5L Instrument (Version 2.0) 2013 04/03/20151990.
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/
Folders_Flyers/UserGuide_EQ-5D-5L_v2.0_October_2013.pdf. Accessed
May 9, 2017.
35. Moran S, Wechsler H, Rigotti NA. Social smoking among US college students. Pediatrics. 2004;114(4):1028–1034.
36. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The
Fagerström Test for Nicotine Dependence: a revision of the Fagerström
Tolerance Questionnaire. Br J Addict. 1991;86(9):1119–1127.
37. Etter JF, Humair JP, Bergman MM, Perneger TV. Development and validation of the Attitudes Towards Smoking Scale (ATS-18). Addiction.
2000;95(4):613–625.
38. Williams RJ, Herzog TA, Simmons VN. Risk perception and motivation to
quit smoking: a partial test of the Health Action Process Approach. Addict
Behav. 2011;36(7):789–791.
39. Fava JL, Velicer WF, Prochaska JO. Applying the transtheoretical model to
a representative sample of smokers. Addict Behav. 1995;20(2):189–203.
40. Etter JF, Bergman MM, Humair JP, Perneger TV. Development and validation of a scale measuring self-efficacy of current and former smokers.
Addiction. 2000;95(6):901–913.
41. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric
characteristics of the Multidimensional Scale of Perceived Social Support.
J Pers Assess. 1990;55(3–4):610–617.
42. Berg CJ, Schauer GL. Results of a feasibility and acceptability trial of
an online smoking cessation program targeting young adult nondaily
smokers. J Environ Public Health. 2012;2012:248541.
43. Shaukat B, Javed SA, Imran W. Wealth index as substitute to income
and consumption: assessment of household poverty determinants using
Demographic and Health Survey data. J Poverty. 2020;24(1):24–44.
44. Hosseinpoor AR, Parker LA, Tursan d’Espaignet E, Chatterji S. Social determinants of smoking in low- and middle-income countries: results from
the World Health Survey. PLoS One. 2011;6(5):e20331.
45. Uthman OA, Ekström AM, Moradi TT. Influence of socioeconomic position and gender on current cigarette smoking among people living with
HIV in sub-Saharan Africa: disentangling context from composition.
BMC Public Health. 2016;16:998.
46. Warren CW, Jones NR, Eriksen MP, Asma S; Global Tobacco Surveillance
System (GTSS) collaborative group. Patterns of global tobacco use in
young people and implications for future chronic disease burden in adults.
Lancet. 2006;367(9512):749–753.

9

