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Tobacco use among people living with HIV: analysis of data
from Demographic and Health Surveys from 28 low-income
and middle-income countries

Noreen D Mdege, Sarwat Shah, Olalekan A Ayo-Yusuf, James Hakim, Kamran Siddiqi

Summary

Background Tobacco use among people living with HIV results in excess morbidity and mortality. However, very little
is known about the extent of tobacco use among people living with HIV in low-income and middle-income countries
(LMICs). We assessed the prevalence of tobacco use among people living with HIV in LMICs.

Methods We used Demographic and Health Survey data collected between 2003 and 2014 from 28 LMICs where both
tobacco use and HIV test data were made publicly available. We estimated the country-specific, regional, and overall
prevalence of current tobacco use (smoked, smokeless, and any tobacco use) among 6729 HIV-positive men
from 27 LMICs (aged 15-59 years) and 11495 HIV-positive women from 28 LMICs (aged 15-49 years), and compared
them with those in 193 763 HIV-negative men and 222 808 HIV-negative women, respectively. We estimated prevalence
separately for males and females as a proportion, and the analysis accounted for sampling weights, clustering, and
stratification in the sampling design. We computed pooled regional and overall prevalence estimates through meta-
analysis with the application of a random-effects model. We computed country, regional, and overall relative
prevalence ratios for tobacco smoking, smokeless tobacco use, and any tobacco use separately for males and females
to study differences in prevalence rates between HIV-positive and HIV-negative individuals.

Findings The overall prevalence among HIV-positive men was 24-4% (95% CI 21-1-27 - 8) for tobacco smoking, 3-4%
(1-8-5-6) for smokeless tobacco use, and 27-1% (22-8-31-7) for any tobacco use. We found a higher prevalence in
HIV-positive men of any tobacco use (risk ratio [RR] 1-41[95% CI 1-26-1-57]) and tobacco smoking (1-46 [1-30-1-65])
than in HIV-negative men (both p<0-0001). The difference in smokeless tobacco use prevalence between HIV-positive
and HIV-negative men was not significant (1-26 [1-00-1-58]; p=0-050). The overall prevalence among HIV-positive
women was 1-3% (95% CI 0-8-1-9) for tobacco smoking, 2-1% (1-1-3-4) for smokeless tobacco use, and 3-6%
(95% CI 2-3-5-2) for any tobacco use. We found a higher prevalence in HIV-positive women of any tobacco use
(RR1-36 [95% CI 1-10-1-69]; p=0-0050), tobacco smoking (1-90 [1-38-2-62]; p<0-0001), and smokeless tobacco use
(1-32[1-03-1-69]; p=0-030) than in HIV-negative women.

Interpretation The high prevalence of tobacco use in people living with HIV in LMICs mandates targeted policy,
practice, and research action to promote tobacco cessation and to improve the health outcomes in this population.

Funding South African Medical Research Council and the UK Medical Research Council.
Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction
The advent of and increased access to antiretroviral

non-smokers. The average years of life lost by HIV-
positive smokers compared with HIV-positive non-

therapy (ART) has transformed HIV from a deadly
disease to a chronic condition for many people living
with HIV.' With ART, people living with HIV can
now have a nearnormal life expectancy.! However,
unhealthy behaviours such as tobacco use threaten to
undermine some of the gains that have been made.?
Smoking increases the risk of death among people living
with HIV.** A study’ among 924 HIV-positive women
on ART in the USA reported an increased risk of
death due to smoking with a hazard ratio (HR) of 1-53
(95% CI 1-08-2-19). A prospective cohort* of 17995 HIV-
positive individuals from Europe and North America
receiving ART found a mortality rate ratio of 1-94
(95% CI 1-56-2-41) for smokers when compared with
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smokers have been estimated as 12-3 years, which is
more than twice the number of years lost by HIV
infection alone.’

People living with HIV are more susceptible to tobacco-
related illnesses such as cardiovascular disease, cancer,
and pulmonary disease when compared with those who
are HIV-negative or with the general population.®®
Furthermore, smoking among people living with HIV
increases susceptibility to infections such as bacterial
pneumonia, oral candidiasis, and tuberculosis.*™ A case-
control study” among 279 ART-naive HIV-positive men in
South Africa found that current smoking tripled the risk
of pulmonary tuberculosis (adjusted odds ratio [OR] 3-2;
95% CI 1-3-7-9, p=0-01). Smoking also increases the risk
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Research in context

Evidence before this study

We searched MEDLINE (OVID platform) for articles published
from inception until Dec 31, 2015, that included the terms
“smoking"” or “tobacco use” or “smokeless” or “cigarette” AND
“HIV” or “human immunodeficiency virus” or “AIDS” or
“Acquired Immune Deficiency Syndrome” in the title and were
from low-income and middle-income countries (LMICs). We
updated this search on Sept 30, 2016. We identified six primary
research articles on the prevalence of tobacco smoking among
people living with HIV that covered eight countries, of which
only one article was based on national-level Demographic and
Health Survey data from one country. We did not identify any
multi-LMIC comparisons on the topic.

Added value of this study

Our study is the largest to our knowledge to report country-level
and overall prevalence estimates for tobacco smoking, smokeless
tobacco use, and any tobacco use among people living with HIV
from 28 LMICs using nationally representative data that is
comparable across countries. Our study is also the first to
compare the country-level prevalence estimates for tobacco use
for people living with HIV with those for HIV-negative individuals
in the respective countries where such data are available.

of developing AIDS (HR 1-36; 95% CI 1-07-1-72) among
people living with HIV.? This increased susceptibility has
been mainly attributed to biochemical mechanisms
including the immunosuppressive effects of smoking and
its negative impact on immune and virological response
even when on ART."” Behavioural mechanisms have also
been suggested—for example, an association between
smoking and non-adherence to antiretroviral therapy.**

Few estimates are available of population-level preva-
lence of tobacco use among people living with HIV from
low-income and middle-income countries (LMICs), where
the burden of HIV and tobacco-related illnesses is
greatest.*™ Our study aimed to address this evidence gap
for all forms of tobacco use among people living with
HIV, using data from 28 nationally representative
household surveys. Our study also compared tobacco use
prevalence among people living with HIV to that among
HIV-negative individuals.

Methods

Data sources and procedures

We did a secondary analysis of the most recent (as at
December, 2015) Demographic and Health Survey (DHS)
data from 28 LMICs where both tobacco use and HIV test
data were made publicly available. Access to and use of
this data was authorised by the DHS programme.

The DHS is designed to collect cross-sectional data that
are nationally representative of the health and welfare of
women of reproductive age (1549 years), their children,
and their households at about 5-year intervals across

Implications of all the available evidence

Findings from our study and all other identified studies confirm
that for LMICs, the prevalence of tobacco use is higher among
people living with HIV than among those without HIV, for both
men and women. Policy, practice, and research action on
tobacco cessation among people living with HIV is urgently
needed to prevent the excess morbidity and mortality due to
tobacco-related diseases and to improve the health outcomes
in this population. This action could include exploring effective
and cost-effective tobacco cessation interventions for people
living with HIV that are appropriate and scalable in
low-resource settings; the integration of tobacco use services
within HIV programmes in LMICs including proactive
identification and recording of tobacco use, as well as the
provision of tobacco use cessation interventions; increasing
health-care providers’ awareness and competencies on
provision of tobacco use cessation services among people living
with HIV; increasing awareness of the harms due to tobacco use
and the benefits of quitting among people living with HIV; and
implementing smoke-free policies within HIV services.

many LMICs. The DHS procedure including the two-
staged sampling approach for the selection of census
enumeration areas and households, questionnaire
validation, data collection for household, men, and
women, and data validation are comprehensively
described elsewhere.” In all selected households, women
aged 15-49 years are eligible to participate, and those
who give consent are interviewed using a women’s
questionnaire. In many surveys, men aged 15-54 years
(or up to 59 years in some instances) from a subsample
of the main survey households are also eligible to
participate, and those who give consent are interviewed
using a men’s questionnaire. The surveys are comparable
across countries through the use of standard model
questionnaires and sampling methods.

In the DHS, tobacco use is ascertained by three
questions to be answered “yes” or “no”. Two are about
whether the respondent currently smokes cigarettes or
uses any other type of tobacco. The third asks the
respondent what types of tobacco they currently smoke or
use, for which all tobacco types are recorded including
country-specific products.” HIV status data are obtained
from a HIV testing protocol that undergoes a host country
ethical review and provides status from informed,
anonymous, and voluntary HIV testing for both women
and men. Blood spots are collected on filter paper from a
finger prick and transported to a laboratory for testing.
The testing involves an initial ELISA test, and then
retesting of all positive tests and 5-10% of the negative
tests with a second ELISA. For those with discordant
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results on the two ELISA tests, a new ELISA or a western
blot is done.

Statistical analysis

We analysed country-level DHS data to calculate
prevalence estimates for tobacco use in people living
with HIV. We also computed relative prevalence ratios
(as risk ratios [RRs]) comparing prevalence between
HIV-positive and HIV-negative individuals.

For each country for which HIV status data could be
linked to individual records in the general survey, we
included data on HIV-positive and HIV-negative
individuals (as confirmed by blood test results) in the
analysis. We classified respondents as “tobacco smoker”
if they responded “yes” to smoking cigarettes, pipes, or
other country-specific smoking products such as water
pipe or hookah; as “smokeless tobacco user” if their
response was “yes” to the use of chew, snuff, or other
country-specific smokeless tobacco products; and as
“any tobacco user” if they indicated that they smoked
tobacco, used smokeless tobacco, or both. These
categories were not mutually exclusive, and respondents
could be classified as all three.

For each country, we estimated the crude prevalence of
tobacco smoking, smokeless tobacco use, and any
tobacco use for males and females. We used STATA
version 14 for our analyses. The analysis included
sampling weights to account for differential probabilities
of selection and participation, and also accounted for
clustering and stratification in the sampling design.”
Within STATA version 14, we declared the DHS datasets
as survey type from two-stage cluster sampling: the
selection of census enumeration areas based on a
probability (proportional to area size) and random
selection of households from a complete listing of
households within the selected enumeration areas.”
Reported estimates include the associated 95% Cls. We
also computed age-standardised prevalence rates for
men and women separately, using the WHO World
Standard Population Distribution based on world
average population between 2000 and 2025.%

Countries were classified geographically into the
following six WHO regions: Africa, Americas, eastern
Mediterranean, Europe, southeast Asia, and western
Pacific. We computed pooled regional estimates for the
African region only, which had a sufficient number of
countries with available data for a meta-analysis. We
computed these estimates in MetaXL version 5.3 by first
stabilisation of the variances of the raw proportions with
a double arcsine transformation and then application of
a randome-effects model.” We assumed that the country-
level estimates were different, yet related. With a
random-effects meta-analysis, the SEs of the country-
specific estimates are adjusted to incorporate a measure
of the extent of variation among them.* The amount of
variation, and hence the adjustment, can be computed
from the estimates and SEs from the country-level data
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included in the meta-analysis.* We computed overall
pooled prevalence estimates for all countries combined
together using the same methodology as for the regional-
level estimates.

To study differences in prevalence rates between HIV-
positive and HIV-negative individuals, we estimated
country, regional, and overall relative prevalence ratios
for tobacco smoking, smokeless tobacco use, and any
tobacco use separately for males and females. We used
RevMan version 5.1 for this analysis using the random-
effects model, as described above.

We used the I2 statistic to assess heterogeneity between
country-specific estimates: values of 25% or less
indicated low heterogeneity, values greater than 25% but
less than 75% indicated moderate heterogeneity, and
values of 75% or greater indicated high heterogeneity.
We explored potential sources of heterogeneity for
prevalence estimates through meta-regression analysis.
This analysis tested the association between the country-
level covariates, as well as year of survey (as a binary
outcome: in or before 2009—which is approximately the
midpoint—or after 2009), with estimated prevalence of
any tobacco use. We used STATA version 14 for meta-
regression.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

We were able to link HIV status data with the individual
data in the general DHS survey for 28 LMICs, with data
for men available in all LMICs apart from Cambodia. For
these, our analysis provided data for 6729 HIV-positive
men (aged 15-59 years) and 11495 HIV-positive women
(aged 1549 years), as well as 193763 HIV-negative men
and 222808 HIV-negative women for the same age
groups. Of all LMICs, we were able to include 24 (52%)
of 46 in Africa, two (8%) of 26 in the Americas, one (9%)
of 11 in southeast Asia, and one (6%) of 18 in the western
Pacific regions. Data were not available for any of the
LMICs in Europe and the eastern Mediterranean. Table 1
shows the country-level characteristics of HIV-positive
and HIV-negative men and women whose data were
included in the analysis.

Of HIV-positive men from the 27 LMICs, 27-1%
(95% CI 22-8-31-7) reported any tobacco use (table 2).
The crude prevalence ranged from 9-7% (Ethiopia) to
68-3% (India). The regional pooled prevalence for Africa
of any tobacco use was 26-0% (22-7-29-4). Overall,
24-4% (21-1-27-8) of HIV-positive men reported
smoking tobacco (table 2). We found a substantial
variation in crude prevalence of current tobacco smoking
across countries, from 9-7% (Ethiopia) to 54-8%

e580



I Articles

sisK[eue dy3 Ul PaPNPUI USLLOM PUE UL JO SIIISLIDIIRIBYD [BIDUID) T 3|qDL

"3|q[e|IBAR JOU BIR(=" 3[eLUd}/d[ew Se pauasaid ale eeq

%Y-T/%0'T %Y°S9/%E0F %6°8T/%T-9T %/-0€/%9-6T €L/l Lt 68€9/¥€eS %0-7/%TT %5'G5/%0-TE %T8T/%9 6T %Y VE/%0-TE  €TE/FSE  E€9VT/ITI8 TT-0TOT ‘dMgequiiz
%E-8/%9-E %Y-TS/%S LT %S"8T/%6°ST %0-EV/%0 7Y 9:/7//-6T  SOT €£1/100CT %L LI%EE %6°EV/%9'ST %Y OT/%EG  %9V9/%TT9  E€TE/09E  8TET/ELST Y1-€10 "eiquiez
BTTE/BSTL  %EGL/%6 YT %9LT/%L LT % V/%LEY T6Z/ETE  089Y/E6T %Y8T/%L6 %9-8T/%TT %6T%YL  WUEI%YLS  gVEIEOY  LTiiTs y1-€T07 '0boL.
%Y 9V/%6TE  %6:55/%9-EE %9:9T/%6¥T %6°55/%0°79 [kd} 14 Y6EV/6€CE %C£S/%0-65 %TYY/%T-LT %6 TT%ELT  TEY/%TTIS  OVE/QLE €6/ €10 "BIque ay |
%TLI%S9  %9V9/%L GG %0-9T/%6 T %EVT/%Y9T TLT/TVT 9V1E/868T %E-OT/%6TT %9°75/%88C %EQT/%0'ST  %ETE/%69E  T:67/8TE  §EVT/VOL £0-900€ ‘pue|izems
%V9S/%9-Ty  %hTE/%L 0T %Y-8T/%L 8T %E-SE/%6-9E 9:8Z/¥1E ¥2/l1¥599 %9-S¥/%T-0Y %L 9E/%E 0T %TOL/%T6  %SES/%6T9  067/8CE WT/18 €10 ‘2u0d] BLIBIS
%Y-/SI%98E  %809/%TTT %E-9T/%SST %6°8Y/%E-SS 6:£2/0-0€ 6255/562h %Y-L9/%L-EL %895/%E9T %0LT/%E 6T  %LYS/%T-0F  TSE/0-6E 19/9¢ 11-0T0T ‘|ebauas
60-800T
%L:G/%¥°T %T-LY/%E LT %9°LT/%8-8T %T:GS/%8:6V 6:82/5:0€ €152/121C %T-8T/%YT %6:9%/%T-TT %Y-6T/%YEE %S LTV IE  6TE/EVE £€/6€ ‘adpuld pue swoy oes
%TST/%6TT  %V8T/%Y6 %T-8T/%6 VT %Y YT/%E ST 0-82/6'62 9899/2¥19 %E-LT/%S'ST %C62/%0°S %09T/%S €T %¥'SE/%0'SE  V-EE/E6E  99T/VST 0T0T ‘epuemy
%S508/%TC9  %6LLI%S 8T %//T/%0-ST %9-8T/%S YT 8'87/S €€ ¥/05/60SE %TESI%Y LY %T08/%SET %/ TT/%SST %V /S/%T-EE  SEE/VOF Yadlas 7107 136IN
%59/%/8 %E-09/%T" St %S-ST/%L YT %/ ¥5/%9°5S L1E/T0E 0/T¥/SSVE %8'8/%SET %9 8Y/%EOE %YTT/%Y ST %8'8Y/%L9S V- LE/EBE  YI8/6TY €10 "elqiueN
%TSLI%YT9  %iGS/%E-OT %0°02/%9°6T %9Y2/%67C £-87T-€€ ¥7105/02LE %/ T9/%679 %L YSI%Y6 %Y VT/%6°ST  %6:6E/%0'SY  T-0E/T-6€ 99/1€ 10T ‘1leN
%' ST/%S59 %L-SY/%E- QT %L LT/%9 YT %V LT/%6-6T €/2/1-8C 9059/6£65 %6-9T/%L L %V9E/%9-L %LIT/I%T6  %9VE/%STE  ¥TEH9E  068/0ES 0TOT ‘IMejeyy
%6°CE/%R T %LYY[%Y-8C %0-8T/%/ 8T %8-69/%T-85 €-87/0-6¢ 6ev/9SLE %L YY[%6-ST %T-T9/%T-8C %S-L/%6°8 %9:08/%C V8  6TIE/VEE £8/SY €107 "euaqn
%ET/%6TT  %T59/%9-6€ %0-9T/%-ST %8-0E/%T-LT 8:92/8-LT 758¢/TEST %6-0/%8-LT %E-TS/%Y VT %TTT/%STT  %0-8E/%LTE  0TE/T9E  L66/EVS 600€ ‘030537
%06/%8°€  %6:SY/%6-ET %S-8T/%9 VT %0-€2/%SST ¥-8z/T6T €6VE/TY6T %¥°9/%9-€ %0Y2/%YS %LET/%S L %60E/%T-TT  YIE/TSE 8TE/VST 60-800¢ ‘eAuay|
%L6E/%T8T  %6:T9/%Y VT %0°/T/%T-9T %/ -TE/ %Y SE 067/TTE  799TS/VI86Y %8°8%/%9:9T %S TY/%L Y %G ET/%ELT %V EV/%9-OV  LOE/T-SE 161/6/T 90-500¢ ‘®lpu|
%S VT/%GCT  %T-69/%¥-0E %9-GT/%0-8T %CLY[%T-VY 0-87/9-0€ ££06/6206 %9-ST/%¥-CC %6°25/%0-0C %S-6/%LCT  %T-TS/%0CS  LTE/6-QE 6v7z/0/1
%Y-8T/%Y LT %T-STI%Y ST %E-LT/%S LT %E-8V /%6 VY 062/8-0€ 1STS/L6Th %Y-TT/%Y-ET %S-9T/%T-8 %08/%9ET  %TES/%SEY  LTE/C6E 0z1/89 €007 "eueyn
%V°S/%¥-9 %9:95/%6-0€ %8V1/%8 VT %E-88/%0°L8 Y-8/ 1€ Y/1S/TEES %ETI%TS %Y 8EI%T-ET %8 V1/%9-8T  %V68/%8S8  9-C¢E/0TY STE/89T 210¢ ‘uoqe
%TTS/%9TE  %bT9/%8-6T %¥-81/%8-9T %T-€2/%STT 9:/7/y0€  [PTST/9T8TT %YSEI%STT  %6-EVI%GL %SVI%TE  %ELII%LSY  LTIE[TLE 85€/z8T 110¢ “eidoyi3
%6 T/%8-€ %125/ %0°9T/%9TT %6:SLI%TTL 8:62/v e /188/¥096 %8 LT/%T YT %205/ %EEEI%G LY %S 89/%6TL  9EE/6LE 08/EIT €10z 1qnday uedtuiwoq
€107 ‘0buo) ayx
%6°ST/%TY %0-EE/%LET %6-81/%0°LT %ELE|%0LE T67/v1€ €816/8/28 %8-0T/%L€ %T-EE/%E QT %ELI%BTEL  RTES/%TLY  LTEIEVE EET/vy J021gnday denowaq
%G ES/%T-SE  %TVE/%S LT %9-/T/%T-6T %8-05/%6°05 6:L2/TT1E ovvy/ceey %T-85/%0°Th %T0C/%T L %0 CL/%TLT  %ET9/%99S  Ve€/vey  60T/LTT TTOT ‘30|, P 219D
%¥12/ %56 %L-8E[%T-TT %6-9T/%8-8T %T-ES/%6YS 8/7/€0¢ 6189/0€/9 %S0T/ %¥-¥ %8-8C/%Y6 %S LI%T9 %9 19/%6°SS  91E/0-LE YEV/STC TTOC ‘uooiawe)
%861/ %9-VE/ %9-LT/ %9°LT/ 662/ 6€18/ %192/ %617/ %9-E€T/ %9-8E/ LTl 6/ S00¢ "elpoquie)
%9'SY/%LTE  %E-9T/%LTT %0-0Z/%T-9T %T-0T/%S VT LLlefTTE 10V¥/ceor %SYE/%L ST %9VT/%SC %09T/%T YT %ELE/%0VE  T-EE/EOF  8OT/9S 0T0Z "puning
%TYVLI%9T9  %TST%O0L %E-8T/% VLT %Y92/%L-8T 9:87/6-T€ 9v28/v/69 %0T9/%06Y  %STT/%9°T %6-0T/%8 €T %L85/%STS  LEE/TIE 001/09 0T0C ‘osed eupjing
3|uinb Jiuinb

y1eam pjoyasnoy (s1e3K) pasAjeue U3[eam pjoyasnoy (s1e3K) pasAjeue

uoiednpa oN BuriomoN 1SOMO| UIYIM SI3[[2MPp uedqin abe ueapy JaquinN uopednpa oN bunpiomoN ISIMO| UIYIAN  SI9|]9PMp ueqgIN abe ueapy Jaquiny

aAiebau-AIH ansod-AlH

www.thelancet.com/lancetgh Vol 5 June 2017

e581



Articles

(The Gambia). The regional pooled prevalence for Africa
of current tobacco smoking in HIV-positive men was
24-2% (20-9-27-6). Overall, 3-4% (95% CI 1-8-5-6) of
HIV-positive men reported use of smokeless tobacco
(table 2). The country-level crude prevalence varied
considerably and was as high as 41-4% in India. The
regional pooled prevalence for Africa of current

smokeless tobacco use was 2-6% (1-7-3-6).

When compared with HIV-negative men, the pooled
prevalence among HIV-positive men was significantly
higher for any tobacco use (figure 1) and for smoking
(figure 2). The difference between the two groups on
smokeless tobacco use prevalence did not reach

significance (figure 3). The pooled prevalences for the
African region were significantly higher for HIV-positive
men than for HIV-negative men for any tobacco use
(figure 1), tobacco smoking (figure 2), and smokeless
tobacco use (figure 3).

Of HIV-positive women from the 28 LMICs, 3-6%
(95% CI 2-3-5-2) reported any tobacco use (table 3).

Lesotho had the highest crude prevalence at 16-4%. The

regional pooled prevalence for Africa of any tobacco use
was 2-8% (1-6—4-3). Overall, 1-3% (95% CI 0-8-1-9) of
HIV-positive women reported smoking tobacco (table 3).
The Dominican Republic had the highest crude
prevalence at 10-1%. The regional pooled prevalence for

Crude prevalence (95% CI)

Age-standardised prevalence (95% Cl)

Tobacco smoking

Smokeless tobacco use

Any tobacco use

Tobacco smoking

Smokeless tobacco use  Any tobacco use

Africa

Burkina Faso, 2010 253% (16:4t036:9)  61% (1-8t018.9) 28.0% (18-4 t0 40-2) 23-5% (15-8t0311)  8-9% (4-5t013-2) 29-8% (21-5t0 38-1)
Burundi, 2010 10-0% (4-4 0 21-3) 10-5% (37 t0 26-3) 18-1% (92 t0 32-4) 12:5% (1-8 t0 23-2) 9-6% (56t013-6)  19-3% (9-0t029:7)
Cameroon, 2011 23-4% (17-2 t0 30-9) 0-7% (0-2t0 3-0) 241% (17-9 t0 31:6) 192% (13-4t024-9)  0-6% (-0-3t0 1.5) 19-8% (14-0 to 25-6)
Cote d'lvoire, 2011 24-9% (167 to 35-6) 0-5% (0-1t0 3-4) 24-9% (167 to 35-6) 44-3% (33-9to 54-7) 0-2% (-0-3t0 0-7) 44-3% (33-9to 54-7)
Democratic Republic of the Congo, 24-7% (12-7 to 42-5) 3-3% (0-7t0 13-5) 28-0% (15-8 to 44-6) 17-7% (7-6 t0 27-8) 1-8% (-0-7t0 4-3) 19-5% (9-6 t0 29-5)
2013
Ethiopia, 2011 97% (4-9t0 18-2) 0-2% (0-03to 1-1) 9-7% (4-9t0 18-2) 83% (3-6t013-1) 0-1% (-0-04t0 0-2) 83% (3-6t013-1)
Gabon, 2012 22:0% (1330 34-2) 0-0 22:0% (1330 34-2) 211% (12:0t0301) 00 21-1% (12:0t0 30-1)
Ghana, 2003 23-4% (14510 35-4) 0-9% (0-1t0 6-4) 23-4% (14-510 35-4) 22.0% (123t0 31.7) 1.0% (-1-0 to 2:9) 22.0% (12310 31.7)
Kenya, 2008-09 26.7% (17-2 0 39-0) 2:3% (0-4t013-6) 26-8% (17-3t039-1) 222% (141t0303)  3-4% (-1-4t0 8-3) 22:3% (14-2t0 30-4)
Lesotho, 2009 41-1% (36-6 t0 457) 1.0% (0-3t0 2:7) 411% (36-6 t0 457) 38-8% (341t0435)  11% (-0-2t02'5) 38-8% (34-1t0 43-5)
Liberia, 2013 231% (9-0 to 47-6) 00 231% (9-0t0 47-6) 23-8% (13-6t033:9) 0.0 23-8% (13-6 t0 33-9)
Malawi, 2010 18-8% (14-9 t0 23-5) 0-6% (0-2t0 1-6) 19-2% (15-2 t0 23-8) 161% (12-2t020-0)  0-5% (-0-02t01:0)  16-4% (12:5t0 20-3)
Mali, 2012 31-6% (16-1to 52-6) 6-7% (1-5 to 25-2) 35:3% (19-0to 55-9) 30-3% (16-3to 44-4) 3:9% (-13t0 9-1) 33:0% (18-4to 47-7)
Namibia, 2013 20-6% (16-0t0 26-2) 2:9% (1-5t0 5:5) 232% (18210 29-3) 20-8% (15-3t0 26-3) 33% (1-2t0 5:5) 24-1% (18-3t0 30-0)
Niger, 2012 33-9% (125 to 64-7) 2:5% (0-3t0 20-0) 36-4% (14-2 to 66-3) 21-6% (6-2t0 37-1) 1-4% (-1-9 t0 4-8) 23-1% (7-5 t0 38-6)
Rwanda, 2010 23-6% (17-2 to 31.5) 71% (3-9t0 12:7) 27-9% (21-010 36.0) 263% (17-9t034-6)  58% (2-1t09-4) 30-2% (21210 39-2)
S&o Tomé and Principe, 2008-09 132% (3-210 407) 2:1% (0-3t0 15-1) 15-3% (4-5 to 41-0) 45% (-0-1t0 9-2) 2:3% (2110 6:7) 6-8% (0-6t013-1)
Senegal, 2010-11 22.0% (5-8 t0 56-2) 8.0% (2:2t0251) 26-5% (8:710 57-9) 22:6% (13-8t031-4)  85%(-0-4t0175)  28:3% (17-9t0387)
Sierra Leone, 2013 19-9% (12:3t0307) 0-2% (0-03t0 1-8) 19-9% (12:3t030:7) 183% (10-6t026:0)  0-3% (-0-3t0 0:9) 18-3% (10-6 t0 26.0)
Swaziland, 2006-07 26-0% (22:5t0 29-9) 53% (3-8t07-3) 301% (26-3t0 34-2) 21.9% (187t025:0)  47% (32t063) 25.5% (22-1t0 28-9)
The Gambia, 2013 54-8% (31-3t0 76-3) 6-0% (1310 23-4) 54-8% (31-3t0 76-3) 421% (259t058-4)  10-8% (-0-4t021-9)  42:1% (25:9 to 58-4)
Togo, 2010-14 13-5% (7:2t0 23-8) 5.4% (1.7t0 16-3) 18-9% (112 t0 30-0) 67%(2:9t0105)  10-0% (6:2t013-8) 16-7% (11-9 to 21.5)
Zambia, 2013-14 24-5% (22:0t0 27-1) 1-4% (0-810 2-5) 25:1% (22-6 t0 27-8) 223%(19-8t0247)  13% (0-6t02-1) 22.9% (20410 25-3)
Zimbabwe, 2010-11 331% (29:5 to 37-0) 2:9% (1.9 to 4-6) 34-8% (31-0 t0 38-8) 31:5% (27-9 t0 35-1) 2:8% (1-3t0 4-3) 33-0% (29310 36-7)
Pooled regional estimate 24-2% (20-9 to 27-6) 2:6% (1.7t03:6) 26-0% (22710 29-4)
I (95% CI); x* p value 867% (81:5t090:5);  75:6% (63-7t0 83-5);  86:1% (80-5t0 90-1);
p<0-0001 p<0-0001 p<0-0001
Americas
Dominican Republic, 2013 25-8% (16-9t0 37-4) 0-6% (0-1t0 4-3) 26-4% (17-3t0 381) 253% (161t0345)  0-6% (-0-6t01-8)  25:8% (16:5t0 35-2)
Haiti, 2012 12:3% (7-4 0 19-8) 1.8% (0-7 to 4-6) 13-2% (8-1t0 20-7) 93% (5:2t013-3) 1-4% (0-1t0 2-6) 9-9% (57 to 14-1)
Southeast Asia
India, 2005-06 403% (31-2t0501)  41-4% (320t051.5)  683% (59-1t076-2) 37-8% (321t0435)  373%(313t0433)  60-3% (54-6 to 65-9)
Global
Pooled global estimate 24-4% (21-1t0 27-8) 3-4% (1-8t0 5-6) 27:1% (22-8t031:7)
I (95% CI); x* p value 88-2% (84-1t091-3);  93-8%(92:0t0951);  931% (91-1to 94.7);
p<0-0001 p<0-0001 p<0-0001
Table 2: Prevalence of tobacco use in HIV-positive men by WHO region and global pooled estimate of all 27 included countries
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Africa of current tobacco smoking in HIV-positive
women was 1-0% (0-6-1-4). Overall, 2-1% (95% CI
1-1-3-4) of HIV-positive women reported smokeless
tobacco use (table 3). Lesotho had the highest crude
prevalence at 15-7%. The regional pooled prevalence for

Africa of current smokeless tobacco use was 1-9%
(0-9-3-2).

When compared with HIV-negative women, the pooled
prevalences among HIV-positive women were significantly
higher for any tobacco use (figure 4), current smoking

Men (any tobacco use)

Heterogeneity: ’=82%
Test for overall effect: Z=5-65 (p<0-00001)

Americas

Dominican Republic, 2013 3-9% 30/113 1210/9603
Haiti, 2012 3-4% 23/170 1219/9029
Subtotal 7-3% 53/283 2429/18632

Heterogeneity: ’=89%
Test for overall effect: Z=1-03 (p=0-30)

Southeast Asia
India, 2005-06 5-6% 191/279 28 687/49 803
Subtotal 5-6% 191/279  28687/49803

Heterogeneity: not applicable
Test for overall effect: Z=4-23 (p<0-0001)

Total 100% 1929/6729  54343/193763
Heterogeneity: ’=83%

Test for overall effect: Z=6-18 (p<0-00001)
Test for subgroup differences: I’=65-9%

Study HIV-positive HIV-negative Risk ratio (95% Cl)
weight users users

African region

Burkina Faso, 2010 32% 17/60 1660/6973 — - 119 (0-79-1-78)
Burundi, 2010 2:3% 10/56 861/4022 —_— 0-83(0-47-1-47)
Cameroon, 2011 4-5% 52/215 1070/6728 — 1.52 (1-19-1-94)
Cote d'Ivoire, 2011 4.0% 32/127 1000/4221 —— 1-06 (0-78-1-44)
Democratic Republic of the Congo, 2013 2:7% 12/44 2177/8278 _— 1.04 (0-64-1-68)
Ethiopia, 2011 3:0% 18/182 1025/12816 — 1-24 (0-79-1-92)
Gabon, 2012 41% 37/168 1210/5330 — 0-97 (0-73-1-29)
Ghana, 2003 3:0% 16/68 415/4196 —_— 238 (1.54-3-69)
Kenya, 2008-09 42% 41/154 576/2941 —— 136 (1-04-1.78)
Lesotho, 2009 54% 223/543 823/2532 —-— 126 (113-1-42)
Liberia, 2013 2:3% 10/45 379/3756 _— 220 (1-26-3-84)
Malawi, 2010 5.0% 102/530 1064/5978 —— 1-08 (0-90-1-30)
Mali, 2012 2:7% 11/31 722/3720 —_— 1-83(113-2-95)
Namibia, 2013 4-9% 97/419 722/3455 - 1.11(0-92-1-33)
Niger, 2012 1.9% 6/17 610/3508 _— 2.03 (1-06-3-88)
Rwanda, 2010 43% 43/154 970/6141 —_— 177 (1:36-2-29)
S&o Tomé and Principe, 2008-09 15% 6/39 159/2121 — 2.05 (0-97-4-35)
Senegal, 2010-11 1.9% 726 773/4295 4 . 1.50 (0-79-2-83)
Sierra Leone, 2013 3-0% 16/81 1916/6652 R 0-69 (0-44-1-07)
Swaziland, 2006-07 52% 212/704 380/2898 — 2-30(1-98-2:66)
The Gambia, 2013 43% 26/48 690/3239 R 2:54(1:94-333)
Togo, 2013-14 27% 14/72 502/4293 —— 1-66 (1-03-2-68)
Zambia, 2013-14 55% 395/1573 2340/12001 - 129 (1-17-1-41)
Zimbabwe, 2010-11 5.5% 282/811 1183/5234 - 1.54 (1:38-1.71)
Subtotal 87.1% 1685/6167  23227/125328 ¢ 1.42 (1-26-1-60)

|

211 (1.54-2-88)
—t 1.00 (0-68-1-47)
1-47 (0-71-3-04)

0

119 (110-129)
1.19 (1-10-129)

* ¥

¢ 1.41(1-26-1.57)
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Higher in HIV-negative men  Higher in HIV-positive men

Figure 1: Comparison of the prevalence of any tobacco use between HIV-positive and HIV-negative men
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(figure 5), and smokeless tobacco use (figure 6). The
pooled prevalences for the African region were
significantly higher for HIV-positive women than for HIV-
negative women for any tobacco use (figure 4), tobacco
smoking (figure 5), and smokeless tobacco use (figure 6).

We found substantial heterogeneity in prevalence
estimates between countries within and across regions
(table 2, table 3). However, meta-regression did not
reveal any significant predictor variable for either men or
women.

Men (tobacco smoking)

Study HIV-positive HIV-negative Risk ratio (95% Cl)
weight users users
African region
Burkina Faso, 2010 32% 15/60 1478/6973 ——— 118 (0-76-1-83)
Burundi, 2010 17% 6/56 491/4022 _ 0-88 (0:41-1-88)
Cameroon, 2011 4-5% 50/215 982/6724 — . 159 (1-24-2-04)
Céte d'lvoire, 2011 41% 32/127 992/4221 — 1.07 (0-79-1-45)
Democratic Republic of the Congo, 2013 2.7% 11/44 1697/8278 —r— 122 (0-73-2-04)
Ethiopia, 2011 31% 18/182 846/12815 T 1.50 (0-96-2-33)
Gabon, 2012 42% 37/168 1209/5328 —a 0-97 (0-73-1:30)
Ghana, 2003 32% 16/68 357/4196 —_— 2.77 (1.78-4-29)
Kenya, 2008-09 4-4% 41/154 535/2941 —— 146 (111-1.92)
Lesotho, 2009 5-4% 223/543 823/2532 - 1.26 (1-13-1-42)
Liberia, 2013 2:5% 10/45 372/3756 —_— 224 (129-3-91)
Malawi, 2010 5-0% 100/530 1045/5974 —n— 1.08 (0-90-1-30)
Mali, 2012 27% 10/31 584/3720 —_— 2.05 (1-23-3-44)
Namibia, 2013 4-9% 86/419 674/3455 - 1-05 (0-86-1-29)
Niger, 2012 2:1% 6/17 484/3507 —_— 256 (1-34-4-89)
Rwanda, 2010 42% 36/154 780/6141 I 1.84 (1:37-2-47)
S&o Tomé and Principe, 2008-09 1.5% 5/39 114/2119 e — 238 (1-03-5-51)
Senegal, 2010-11 1.9% 6/26 640/4295 P 1.55 (0.76-3-14)
Sierra Leone, 2013 32% 16/81 1902/6652 R 0-69 (0-44-1-07)
Swaziland, 2006-07 52% 183/704 330/2898 —-— 2:28(1:94-2-68)
The Gambia, 2013 4-4% 26/48 677/3238 —_— 2:59 (1-.98-3-39)
Togo, 2013-14 2-4% 10/72 412/4292 R 1.45 (0-81-2-59)
Zambia, 2013-14 55% 385/1573 2316/12 001 - 1.27 (115-1-39)
Zimbabwe, 2010-11 5-4% 268/811 1141/5234 - 1.52 (1.36-1-69)
Subtotal 87:3% 1596/6167  20881/125312 ¢ 1.47 (1.29-1-66)
Heterogeneity: ’=82%
Test for overall effect: 7=5-97 (p<0-00001)
Americas
Dominican Republic, 2013 4-0% 29/113 1028/9603 —_— 2-40 (1-74-3-30)
Haiti, 2012 34% 21/170 1029/9026 —t— 1.08 (0-72-1-62)
Subtotal 7-4% 50/283  2057/18629 ’ 163 (0-75-3-54)
Heterogeneity: ’=89%
Test for overall effect: 7=1-23 (p=0-22)
Southeast Asia
India, 2005-06 53% 113/279 17082/49803 —-— 1-18 (1-02-1-36)
Subtotal 5:3% 113/279 17082/49803 ‘ 1.18 (1-02-1-36)
Heterogeneity: not applicable
Test for overall effect: Z=2-28 (p=0-020)
Total 100% 1759/6729  40020/193744 ’ 1-46 (1-30-1-65)
Heterogeneity: ’=82% 0'_1 0!2 0!5 1 % '5 1'0
Test for overall effect: 7=6-38 (p<0-00001) <«— — >

Test for subgroup differences: ’=61-9%

Higher in HIV-negative men  Higher in HIV-positive men

Figure 2: Comparison of the prevalence of tobacco smoking between HIV-positive and HIV-negative men
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Discussion

This study is the largest to our knowledge to provide up-
to-date, country-specific, regional (specifically the African
region) and overall prevalence estimates for tobacco
smoking, smokeless tobacco use, and any tobacco use

among people living with HIV wusing nationally
representative samples from 28 LMICs. Our study shows
that tobacco use prevalence in LMICs is generally higher
for people living with HIV than for HIV-negative
individuals, both men and women.

Men (smokeless tobacco use)

Heterogeneity: ’=35%
Test for overall effect: Z=2-35 (p=0-020)

Americas

Dominican Republic, 2013 12% 1/113 302/9604
Haiti, 2012 31% 3/170 288/9006
Subtotal 4-3% 4/283 590/18610

Heterogeneity: ’=0%
Test for overall effect: Z=1.53 (p=0-13)

Southeast Asia
India, 2005-06 11-8% 115/279 18172/49787
Subtotal 11-8% 115/279 18172/49787

Heterogeneity: not applicable
Test for overall effect: Z=1-69 (p=0-090)

Total 100% 269/6729 23346/193400

Heterogeneity: ’=46%
Test for overall effect: Z=1.97 (p=0-050)
Test for subgroup differences: ’=59-0%

Study HIV-positive  HIV-negative Risk ratio (95% Cl)
weight users users

African region

Burkina Faso, 2010 3:9% 4/60 328/6973 e 1.42 (0-55-3-67)
Burundi, 2010 52% 6/56 495/4022 PR S 0-87 (0-41-1-86)
Cameroon, 2011 2:2% 2/215 134/6709 0-47 (0-12-1-87)
Céte d'Ivoire, 2011 12% 1/127 40/4216 0-83 (0-11-5-99)
Democratic Republic of the Congo, 2013 2:3% 11/154 715/8275 0-53 (0-14-2:04)
Ethiopia, 2011 12% 1/182 640/12811 0-11(0:02-0.78)
Gabon, 2012 0-6% 0/168 27/5323 0-57 (0-04-9-35)
Ghana, 2003 12% 1/68 91/4196 0-68 (0-10-4-80)
Kenya, 2008-09 37% 4/154 59/2932 —_—t 129 (0-48-3-51)
Lesotho, 2009 4-5% 6/543 38/2532 B — 074 (0-31-1.73)
Liberia, 2013 0-6% 0/45 26/3755 1.54 (0-10-24-90)
Malawi, 2010 2:9% 3/530 30/5977 1.13(0:35-3-68)
Mali, 2012 23% 2/31 197/3720 1.22 (032-4-69)
Namibia, 2013 6-5% 12/419 52/3454 —— 1.90 (1:02-3-53)
Niger, 2012 13% 1/17 375/3505 0-55 (0-08-3-69)
Rwanda, 2010 6:9% 2/44 356/6136 J B 1.23(0-69-2-20)
S&o Tomé and Principe, 2008-09 12% 1/39 57/2119 0-95 (0-14-6-71)
Senegal, 2010-11 2:4% 2/26 296/4295 112 (0-29-4-25)
Sierra Leone, 2013 12% 1/81 243/6648 0-34 (0-05-2:38)
Swaziland, 2006-07 9.0% 371704 61/2895 - 2:49 (1-67-3-72)
The Gambia, 2013 31% 3/48 71/3230 2-84(0-93-871)
Togo, 2013-14 3-8% 4172 103/4293 | 2.32(0-88-6-12)
Zambia, 2013-14 8.0% 22/1573 71/11753 - 2:32 (1-44-372)
Zimbabwe, 2010-11 8:3% 24/811 79/5234 — 1:96 (125-3-08)
Subtotal 83.9% 150/6167 4584/125003 ‘ 1.35(1:05-1-73)

01 02 05

0-28 (0-04-1-99)

’» 055 (0-18-1:70)

0-47 (0-18-1-24)

113 (0-98-1-30)
113 (0-98-1-30)

L X
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Higher in HIV-negative men  Higher in HIV-positive men

Figure 3: Comparison of the prevalence of smokeless tobacco use between HIV-positive and HIV-negative men
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Other studies have reported a higher prevalence of
smoking in people living with HIV than in HIV-negative
individuals or in the general population. For example, in
the USA, the reported prevalence of smoking among
people living with HIV is 50-70% compared with about
20% in the general population or HIV-negative
individuals.*** These differences are much higher than
the differences we observed for tobacco use in our study,
and are observed for both men and women. A possible
explanation is that most of the developed country studies
were done in non-random samples of population

subgroups, such as those in a particular treatment
programme or low-income groups. The differences in
study results could also be attributed to differences in the
profile of HIV-positive populations in developed
countries compared with LMICs (eg, mostly male vs
mostly female, respectively). Very few studies have
examined tobacco use prevalence among people living
with HIV in LMICs; most of these studies are also of
small non-random subsamples and only present data on
tobacco smoking.** Few of these studies make
comparisons with the general population prevalence or

Crude prevalence (95% Cl) Age-standardised prevalence (95% Cl)

Tobacco smoking Smokeless tobaccouse  Any tobacco use Tobacco smoking Smokeless tobaccouse  Any tobacco use
Africa
Burkina Faso, 2010 0-0 3:6% (1-3t0 10-2) 3-6% (1-2t010-2) 0-0 3-6% (0-0to0 7-2) 3:6% (0-0t0 7-2)
Burundi, 2010 0-0 8-8% (4-1t018.0) 8-8% (4110 18.0) 0-0 6-6% (1-8t0 11-3) 6-6% (1-8t011-3)
Cameroon, 2011 1.0% (0-4to 2-3) 1.7% (0-6t0 4-7) 2:7% (1-3t0 5:5) 1.0% (0-1t0 1.9) 1.7% (0-0to0 3-4) 2:7% (0-8 to 4:5)
Cote d'lvoire, 2011 0-0 1.7% (0-5to 6:0) 1.7% (0-5to 6-0) 0-0 1.8% (-0-4t0 3-9) 1-8% (-0-4 t0 3-9)
Democratic Republic of the Congo, 0-0 1-8% (0-5t0 6:6) 1-8% (0-5t0 6-6) 0-0 1.6% (-0-3t03-4) 1-6% (-0-3t0 3-4)
2013
Ethiopia, 2011 0-3% (0-1t0 0-5) 0-02% (0-00 to 0-11) 0-3% (0-1t0 0-5) 0-2% (0-1to0 0-4) 0-03% (-0-03 to 0-08) 0-2% (0-1to0 0-4)
Gabon, 2012 4-4% (1-6 t0 11-3) 0-6% (0-2 to 1-4) 4-8% (1-9t0 11-4) 8.7% (4410 17-0) 0-6% (0-0t01-2) 91% (0-9t0 17-3)
Ghana, 2003 0-0 0-0 0-0 0-0 0-0 0-0
Kenya, 2008-09 1.0% (03 to 4-1) 0-5% (0-1t0 2-1) 1:5% (0-6 to 4-3) 0-8% (-03t01-8) 0-5% (-0-2t0 1:3) 1:3% (0-0t0 2-6)
Lesotho, 2009 0-7% (0-3t01.5) 15:7% (13-2t0 18-7) 16-4% (13-8t019-4)  0-6% (0-1t01-1) 15-2% (12:9 t0 17-5) 15-9% (13-6 t0 18-1)
Liberia, 2013 0-0 0-3% (0-03t0 1-9) 0-3% (0-03t0 1-9) 0-0 0-2% (~0-2t0 0-6) 0-2% (-0-210 0-6)
Malawi, 2010 1.0% (0-4 t0 2-6) 0-3% (0-2t0 0-8) 1-4% (0-7 0 2:9) 1.0% (0-1t0 1-9) 0-3% (0-0t0 0-6) 1-4% (0-4102:3)
Mali, 2012 0-0 1-4% (0210 9-8) 1-4% (0-2t0 9-8) 0-0 11% (-1-1t0 3-2) 11% (-1-1t03-2)
Namibia, 2013 3-2% (2-3t0 4-6) 2:1% (1310 3-4) 47% (3510 6-3) 41% (2:5t05-8) 3:3% (1.7 t0 5:0) 6-2% (4-210 8-3)
Niger, 2012 0-0 0-0 0-0 0-0 0-0 0-0
Rwanda, 2010 1-8% (0.7 t0 4-3) 3-5% (1-8t0 6-7) 5:3% (3-2t0 87) 1.5% (0-1t0 2-9) 2:8% (1-0t0 4-6) 43% (2110 65)
S&o Tomé and Principe, 2008-09 0-7% (0-08 to 5-8) 0-0 0-7% (0-08 to 5-8) 0-6% (-0-8t0 1.9) 0-0 0-6% (-0-8t0 1.9)

(
(-

0-8% (-0-8t02:3)
(

Senegal, 2010-11 0-0 1:2% (0-2 to 8-8) 1:2% (0-2to 8-8) 0-0 0-8% (-0-8t02:3)
Sierra Leone, 2013 4-2% (2-0t0 8-8) 2:6% (0-7t0 9-1) 6-5% (3-2t0 12-9) 6-0% (1-2t0 10-8) 2-8% (-0-9to 6-6) 8-6% (2:5t014-7)
Swaziland, 2006-07 2:2% (1-5t0 3-4) 1.5% (1-0t0 2:3) 3-6% (2:7 t0 4-9) 2:0% (1110 2-8) 2:2% (12t03:3) 41% (2:8105:5)
The Gambia, 2013 0-0 0-4% (0-06 t0 3-3) 0-4% (0-06 10 3-3) 0-0 0-3% (~0-4 0 1-0) 0-3% (-0-4 0 10)
Togo, 201314 0-0 1.5% (0-3to 6-6) 1:5% (0-3to 6-6) 0-0 11% (-0-5t0 2-8) 11% (-0-5t0 2-8)
Zambia, 2013-14 1.0% (0-6 t0 1-6) 2:5% (1-8t03-5) 32% (2410 4-2) 1.0% (05 t0 1-5) 2:3% (1.6 t0 3-1) 31% (2:3t0 4-0)
Zimbabwe, 2010-11 0-2% (0-06 to 0-5) 0-5% (0-2to 1-1) 0-7% (03t01-2) 0-2% (0-0t0 0-3) 0-6% (0-2 to 1-0) 0-7% (0-2t01-1)
Pooled regional estimate 1.0% (0-6 to 1-4) 1.9% (0-9t0 3-2) 2:8% (1-6 to 4-3)
I*(95% Cl); x* p value 753% (63:3t0 83-3); 94:1% (92-3t0 95-4); 93-5% (91-5t0 95-0);

p<0-0001 p<0-0001 p<0-0001
Americas
Dominican Republic, 2013 10-1% (4-0to 23-4) 10-1% (4-0to 23-4) 91% (2:1t016-2) 91% (2:1t016-2)
Haiti, 2012 7-6% (4310 13-0) 2:4% (1110 5-4) 9-3% (57 t0 14-8) 7-1% (3-2t0 11.0) 2:2% (0-4 t0 4-0) 8-6% (4-41012-8)
Southeast Asia
India, 2005-06 2:6% (0-8t0 7-8) 9-9% (5-6 t0 16-9) 12:5% (75 to 20-0) 2:2% (-0-2t0 4-5) 9-4% (4-41t014-4) 11-5% (6-2t0 16-8)
Western Pacific
Cambodia, 2005 3-2% (0-7 t0 13-4) 5-4% (13 t0 19-4) 8-6% (3-1t0 22-1) 2:5% (-1-3t0 6-3) 3-5% (-0-8 0 7-7) 6-0% (0-3t0 11.7)
Global
Pooled global estimate 13% (0-8t0 1.9) 2:1% (1-1t0 3-4) 3-6% (23t05-2)
12 (95% Cly; X p value 81:3% (73710 86-6); 935% (91:7t094:9);  93-3% (91-4t0 94-8);

p<0-0001 p<0-0001 p<0-0001

Table 3: Prevalence of tobacco use in HIV-positive women by WHO region and global pooled estimate of all 28 included countries
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Figure 4: Comparison of the
prevalence of any tobacco
use between HIV-positive
and HIV-negative women
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Women (any tobacco use)

Study HIV-positive  HIV-negative Risk ratio (95% Cl)

weight users users
African region
Burkina Faso, 2010 3.0% 4/100 305/8242 te— 1.08 (0-41-2-84)
Burundi, 2010 4-8% 10/108 418/4401 B = — 0-97 (0-54-1-77)
Cameroon, 2011 4-8% 12/434 95/6814 —_— 1.98 (1-10-3-59)
Cote d'Ivoire, 2011 2:9% 4/209 62/4443 -t 1.37 (0-50-3-73)
Democratic Republic of the Congo, 2013 1-8% 2/133 422/9183 0-33(0-08-1-30)
Ethiopia, 2011 1.0% 1/358 121/15147 0-35 (0-05-2-50)
Gabon, 2012 53% 15/315 160/5169 e 1.54 (0-92-2:58)
Ghana, 2003 0-5% 0/120 10/5150 2-03 (0-12-34-40)
Kenya, 2008-09 32% 5/318 63/3491 S 0-87 (0-35-2-15)
Lesotho, 2009 72% 164/997 217/2852 — 216 (1.79-2:61)
Liberia, 2013 1.0% 1/83 155/4294 0-33 (0-05-2-36)
Malawi, 2010 4-9% 13/890 72/6505 —_— 1-32(0-73-2:37)
Mali, 2012 1.0% 1/66 51/5044 1.50 (0-21-10-68)
Namibia, 2013 6-4% 38/814 275/4168 [—— 071 (0-51-0-98)
Niger, 2012 0-6% 0/27 112/5072 0-81(0-05-12-63)
Rwanda, 2010 52% 14/266 241/6686 4 146 (0-86-2-47)
S&o Tomé and Principe, 2008-09 11% 1/37 123/2508 0-55 (0-08-3-84)
Senegal, 2010-11 1.0% 1/61 28/5529 324 (0-45-23-41)
Sierra Leone, 2013 4-6% 9/141 648/7714 R B 076 (0-40-1-44)
Swaziland, 2006-07 6-1% 52/1438 50/3145 —_— 2:27(1:55-3:34)
The Gambia 2013 1.0% 1/93 22/4391 215 (0-29-15-75)
Togo, 2013-14 1-8% 2/127 28/4680 2:63(0-63-10-93)
Zambia, 2013-14 6-8% 75/2328 157/13105 —_— 2.69 (2:05-3:53)
Zimbabwe, 2010-11 4-2% 10/1463 32/6389 _ 136 (0-67-2-77)
Subtotal 80-3% 435/10926  3867/144122 ‘ 1-34 (1-04-1-72)
Heterogeneity: ’=69%
Test for overall effect: Z=2-24 (p=0-030)
Americas
Dominican Republic, 2013 4-4% 8/80 406/8817 —_— 217 (112-4-22)
Haiti, 2012 6.0% 23/249 454/9077 _— 1.85 (1-24-2.75)
Subtotal 10-4% 31/329 860/17894 ‘ 1.93(1-37-2-72)
Heterogeneity: I’=0%
Test for overall effect: Z=3-76 (p=0-00020)
Southeast Asia
India, 2005-06 62% 24/191 5529/52655 I 120 (0-82-174)
Subtotal 6-2% 24/191 5529/52655 ‘ 1.20 (0-82-1-74)
Heterogeneity: not applicable
Test for overall effect: Z=0-94 (p=0-35)
Western Pacific
Cambodia, 2005 31% 4149 952/8137 —_— 0-70 (0-27-1-79)
Subtotal 31% 4149 952/8137 e 0-70 (0-27-1-79)
Heterogeneity: not applicable
Test for overall effect: Z=0-75 (p=0-45)
Total 100% 494/11495 11208/222808 ‘ 1-36 (1-10-1-69)
Heterogeneity: ’=67% f T T T T 1

01 0-2 0-5 1 2 5 10

Test for overall effect: Z=2-83 (p=0-005) < >

Test for subgroup differences: ’=52-1%

Higher in HIV-negative women  Higher in HIV-positive women
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Women (tobacco smoking)

Study HIV-positive  HIV-negative Risk ratio (95% Cl)

weight users users
African region
Burkina Faso, 2010 11% 0/100 8/8242 4-80 (0-28-82-62)
Burundi, 2010 1.1% 0/108 22/4401 0-90 (0-05-14-70)
Cameroon, 2011 4-6% 41434 34/6810 R 1.85 (0-66-5-18)
Céte d'lvoire, 2011 11% 0/209 13/4440 0-78 (0-05-13-13)
Democratic Republic of the Congo, 2013 1-2% 0/133 101/9182 0-34 (0-02-5-41)
Ethiopia, 2011 2.0% 1/358 91/15147 —_—r 0-46 (0-06-3-33)
Gabon, 2012 71% 14/315 155/5163 S 1.48 (0-87-253)
Ghana, 2003 11% 0/120 5/5150 3-87(0-22-69-60)
Kenya, 2008-09 2-8% 3/318 3/3491 —_— 10-98 (2-22-54-17)
Lesotho, 2009 4-4% 71997 6/2852 _— 3:34(112-9:91)
Liberia, 2013 11% 0/83 17/4293 1-46 (0-09-24-09)
Malawi, 2010 5:9% 9/890 26/6504 B — 2.53(1-19-5-38)
Mali, 2012 11% 0/66 5/5044 6-85 (0-38-122:56)
Namibia, 2013 77% 26/814 17/4167 — 0-61(0-41-0-91)
Niger, 2012 1.1% 0/27 3/5070 —  + 2587(137-48931)
Rwanda, 2010 52% 5/266 74/6686 e — 170 (0-69-4-17)
Sdo Tomé and Principe, 2008-09 2:1% 1/37 77/2508 _ 0-88(0-13-6-16)
Senegal, 2010-11 11% 0/61 11/5529 3-88(0-23-65-08)
Sierra Leone, 2013 57% 6/141 363/7714 PR 0-90 (0-41-1-99)
Swatziland, 2006-07 7.0% 32/1438 22/3145 —— 318 (1-86-545)
The Gambia 2013 1.1% 0/93 9/4388 2:46 (0-14-41-91)
Togo, 2013-14 11% 0/127 5/4680 3-32(0-18-59-80)
Zambia, 2013-14 73% 23/2328 52/13103 —. 2.49 (1.53-4-06)
Zimbabwe, 2010-11 33% 3/1463 6/6389 _ 218 (0-55-8-72)
Subtotal 77-4% 134/10926 1325/144098 ‘ 1.87 (1-29-2-72)

Heterogeneity: I’=56%
Test for overall effect: Z=3-30 (p=0-0010)

Americas

Dominican Republic, 2013 6-4% 8/80 397/8814
Haiti, 2012 75% 19/249 191/9077
Subtotal 13-8% 27/329 588/17891

222 (114-431)
3-63(230-571)
3-02(1:90-4-81)

0}\

Heterogeneity: I’=30%
Test for overall effect: Z=4-66 (p<0-00001)

Southeast Asia
India, 2005-06 5:4% 5/191 1158/52 642
Subtotal 5-4% 5/191 1158/52642

119 (0-50-2-83)
1.19 (0-50-2-83)

J

Heterogeneity: not applicable
Test for overall effect: Z=0-39 (p=0-69)

Western Pacific
Cambodia, 2005 34% 2/49 309/8136 1.07 (0-28-4-19)

Subtotal 34% 2/49 309/8136 el 1.07 (0-28-4-19)
1

Heterogeneity: not applicable
Test for overall effect: Z=0-10 (p=0-92)

Total 100% 168/11495 3380/222767 1-90 (1-38-2-62)

Figure 5: Comparison of the
prevalence of tobacco
smoking between
HIV-positive and
HIV-negative women

Heterogeneity: I’=58% r T T 1
0-01 0-1 10 100
Test for overall effect: Z=3-92 (p<0-0001) < I

Test for subgroup differences: ’=43-1% Higher in HIV-negative women  Higher in HIV-positive women
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Women (smokeless tobacco use)

Study HIV-positive  HIV-negative Risk ratio (95% Cl)

weight users users
African region
Burkina Faso, 2010 39% 4/100 296/8234 I 111 (0-42-2-93)
Burundi, 2010 6-2% 10/108 405/4400 _— 1.01 (0-55-1-83)
Cameroon, 2011 4-9% 71434 61/6801 N 1.80 (0-83-3-91)
Coted'lvoire, 2011 37% 4/209 49/4436 RN 1.73 (0-63-476)
Democratic Republic of the Congo, 2013 2-4% 2/133 331/9181 130 (0-67-2-51)
Ethiopia, 2011 1-4% 1/358 300/15 142 0-14 (0-02-1-00)
Gabon, 2012 2:2% 2/315 15/5161 2:18 (0-50-9-51)
Ghana, 2003 0-7% 0/120 5/5150 3.87(0-22-69-60)
Kenya, 2008-09 2:4% 2/318 59/3490 0-37 (0-09-1-52)
Lesotho, 2009 9:1% 157/997 211/2852 —e 2:13(1.75-2:58)
Liberia, 2013 1-4% 1/83 85/4292 0-61(0-09-4-32)
Malawi, 2010 31% 3/890 45/6495 0-49 (0-15-1-56)
Mali, 2012 1-4% 1/66 45/5044 170 (0-24-12-14)
Namibia, 2013 6:7% 17/814 70/4167 D B e— 1-24 (0-74-2-10)
Niger, 2012 0-7% 0/27 106/5066 0-85 (0-05-13-33)
Rwanda, 2010 5.7% 9/266 174/6681 R R 0-42 (0-10-1-66)
S&o Tomé and Principe, 2008-09 0-7% 0/37 18/2508 178 (0-11-29-07)
Senegal, 2010-11 13% 1/61 17/5529 533 (0:72-39:43)
Sierra Leone, 2013 3-9% 4/141 316/7701 _ 0-69 (0-26-1-83)
Swaziland, 2006-07 6-4% 22/1438 25/3141 _— 1:92 (1:09-3-40)
The Gambia, 2013 11% 1/93 3/4375 _  » 1568(1-65-149-35)
Togo, 2013-14 2:3% 2/127 23/4674 3-20 (0.76-13-43)
Zambia, 2013-14 83% 58/2328 118/13103 — 277 (2:03-3-78)
Zimbabwe, 2010-11 4-6% 7/1463 24/6389 _t 1.27 (0:55-2-95)
Subtotal 84-4% 315/10926  2801/144012 < 1-42 (1-09-1-85)

Heterogeneity: ’=54%
Test for overall effect: Z=2-58 (p=0-010)

Americas
Dominican Republic, 2013 0 0/0 0/0 Not estimable

Haiti, 2012 4-8% 6/249 299/9064 073(0:33-1-62)
Subtotal 4-8% 6/249 299/9064 0-73 (0-33-1-62)

|

Heterogeneity: not applicable
Test for overall effect: Z=0-77 (p=0-44)

Southeast Asia
India, 2005-06 7-5% 19/190 4579/52631
Subtotal 7-5% 19/190 4579/52631

115 (075-1-76)
115 (0-75-1-76)

¥

Heterogeneity: not applicable
Test for overall effect: Z=0-64 (p=0-52)

Western Pacific
Cambodia, 2005 33% 3/49 676/8139 074 (0:25-2:21)

Subtotal 33% 3/49 676/8139 et 074 (0-25-2:21)

Heterogeneity: not applicable
Test for overall effect: Z=0-54 (p=0-59)

Total 100% 343/11414 8355/213846 ‘ 1-32(1-03-1-69)

Figure 6: Comparison of the
| £ I Heterogeneity: ’=57% r T T T T 1
prevalence of smokeless 01 02 05 1 2 5 10
tobacco use between Test for overall effect: Z=2-17 (p=0-030) «— — >
HIV-positive and Test for subgroup differences: I’=17-4% Higher in HIV-negative women  Higher in HIV-positive women

HIV-negative women
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that among HIV-negative individuals. Those studies that
have used larger samples or population-level data have
reported prevalence estimates that are closer to our
findings. A cross-sectional survey* in Zimbabwe among
6111 factory workers—88% of whom were men—found a
smoking prevalence of 27% among HIV-positive
individuals versus 17% among HIV-negative individuals
(p<0-001). Later, Lall and colleagues” reported tobacco
use prevalence in India of 68% among HIV-positive men
versus 58% among HIV-negative men from a secondary
data analysis of 50079 observations from the 2006
general-population National Family Health Survey data.
We found substantial variation in tobacco smoking,
smokeless tobacco use, and any tobacco use prevalence
between countries. Tobacco smoking was much more
prevalent among men than among women—an
observation that is consistent with findings from
elsewhere.”® For women, smokeless tobacco was the
primary form of tobacco use in 11 of the 28 countries.
This finding has also been noted elsewhere,” and
potential reasons include that, in some countries,
smokeless tobacco use is more socially acceptable than
tobacco smoking among women.” A potential for
misclassification also exists, particularly owing to under-
reporting in contexts in which tobacco smoking, or any
tobacco use, is not socially or culturally acceptable,
particularly for women.** The gender differences in
product preferences need to be accounted for when
designing policies and interventions for tobacco use for
people living with HIV. Additionally, although the
prevalence of smoking is very low overall among women
living with HIV, women can be exposed to second-hand
smoke, particularly if their partners smoke, and the
prevalence of this exposure and associated harms needs
investigation. A recent analysis® of DHS data from
19 sub-Saharan Africa countries also identified other
factors that increase the risk of being a smoker among
people living with HIV in addition to gender, including
being from poorer households and living in urban areas.
Possible reasons for high tobacco use among people
living with HIV have included tobacco being used to
cope with HIV-related symptoms such as neuropathic
pain, as well as with anxiety, stress, and depression, all of
which are higher in this population.”” Studies have
found that people living with HIV express an inaccurate
perception of their life expectancy that affects their
perceived susceptibility to the risks of tobacco use.”
Additionally, a study* among 301 HIV-positive individuals
in Mali found that, although knowledge of their HIV
infection did not lead individuals to take up smoking, it
negatively influenced those already smoking by
increasing their consumption. These factors taken
together suggest that dissemination of information on
the harms of tobacco use might not be enough to reduce
tobacco use in this population. The benefits of quitting
also need to be emphasised either through use of targeted
graphic health labels or use of culturally-appropriate

www.thelancet.com/lancetgh Vol 5 June 2017

mass communication media, as provided for in the
guidelines for the implementation of tobacco control
policies compliant with the WHO Framework Convention
on Tobacco Control.

People living with HIV who use tobacco find it hard to
quit and often recommence use after they have
stopped.®** Pool and colleagues* have published a
systematic review including 14 studies (13 of which were
conducted in the USA) on effectiveness of smoking
cessation interventions among people living with HIV,
most of which combined pharmacotherapy with nicotine
replacement therapy or varenicline (or both) and
psychotherapy. They found some poor-quality evidence
of effectiveness in the short term but no clear evidence of
effectiveness in the long term.* Many interventions
included in these studies were not tailored to the unique
needs of people living with HIV, which was suggested as
a potential reason for the poor success rates of these
interventions.” HIV-positive individuals face social
stigma, mental and physical comorbidities, alcohol
misuse, and co-dependencies on other substances, all of
which influence their tobacco use behaviour, quit
attempts, and successful cessation rates. Future
interventions should take account of these complex
social, psychological, and other health challenges faced
by most people living with HIV.

In DHS data, current tobacco use status (including
smoking status and smokeless tobacco use) are
ascertained by self-report, which raises possibilities of
under-reporting, as mentioned previously.** Smokeless
tobacco was treated as a homogeneous group in our
study when in fact it is a surrogate term for a diverse
range of tobacco products including snuff and chewing
tobacco. Additionally, countries differed in the way data
on smokeless tobacco use was collected and recorded,
which meant that making clear distinctions between
different smokeless tobacco products proved even more
difficult. Our study comprised observations from
individuals who had agreed to have an HIV test as part of
the DHS, and had available test results that could be
linked to their tobacco use data in the general DHS
dataset. This condition meant that our sample was
restricted to a self-selected population and might not
represent the general population—a limitation of the
DHS data on HIV and not just of our analysis.
Furthermore, the samples analysed for some countries
were relatively small, particularly for people living with
HIV. Although unlikely, a potential for selection bias still
exists when individuals included in the sample were
substantially different from those who were not, with
respect to their smoking status. Evidence suggests that
the prevalence of tobacco use could be growing in some
LMICs, especially in females.” Our study included data
from 2003 to 2014, and therefore our prevalence estimates
could be lower than the current status. Our analysis was
limited to a few WHO regions, and even within these
regions—with the exception of Africa—we could only
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include a few countries owing to unavailability of DHS
data. Other countries had tobacco use data but did not
have linked HIV data or did not make it publicly available,
which restricted our ability to compute wider regional and
global prevalence estimates.

Tobacco use leads to substantial morbidity and mortality
among HIV-positive individuals.”® Countries with a high
prevalence of tobacco use among HIV-positive
populations, as highlighted by our study, should prioritise
introduction of tobacco cessation in their HIV treatment
plans. However, most HIV care providers are less likely to
correctly identify current smokers and feel confident in
their ability to influence smoking cessation than are
general health workers.* Given the overwhelming task of
managing HIV infection and its complications, tobacco
cessation might also be less of a priority from both
providers’ and patients’ perspectives.”*¥ Future research
action to improve the health of this population could
therefore include exploring effective and cost-effective
tobacco cessation interventions for people living with HIV
that are sustainable and scalable in low-resource settings.
For policy and practice, action could include the
integration of tobacco cessation within HIV programmes
in LMICs including proactive identification and recording
of tobacco use, as well as the provision of tobacco cessation
interventions; increasing health-care providers’ awareness
and skills in providing cessation advice to people living
with HIV; increasing awareness of the harms due to
tobacco use and the benefits of quitting among people
living with HIV; and implementation of smoke-free
policies within HIV-treatment facilities.
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