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ABSTRACT

Objective To measure trends in socioeconomic
inequalities tobacco use in Nepal.

Setting Adults interviewed during house-to-house
surveys.

Participants Women (15-45 years) and men (15-49
years) surveyed in four Nepal Demographic and Health
Surveys done in 2001, 2006, 2011 and 2016.

Outcome measure Current tobacco use (in any form).
Results The prevalence of tobacco use for men declined
from 66% in 2001 to 55% in 2016, and declined from
29% to 8.4% among women. Across both education and
wealth quintiles for both men and women, the prevalence
of tobacco use generally declines with increasing
education or wealth. We found persistently larger absolute
inequalities by education than by wealth among men.
Among women we also found larger educational than
wealth-related gradients, but both declined over time.

For men, the Slope Index of Inequality (SlI) for education
was larger than for wealth (44% vs 26% in 2001) and
changed very little over time. For women, the SlI for both
education and wealth were similar in magnitude to men,
but decreased substantially between 2001 and 2016 (from
44% 1o 16% for education; from 37% to 16% for wealth).
Women had a larger relative index of inequality than men
for both education (6.5 vs 2.0 in 2001) and wealth (4.8 vs
1.5in 2001), and relative inequality increased between
2001 and 2016 for women (from 6.5 to 16.0 for education;
from 4.8 to 12.0 for wealth).

Conclusion Increasing relative inequalities indicates
suboptimal reduction in tobacco use among the vulnerable
groups suggesting that they should be targeted to improve
tobacco control.

BACKGROUND

Tobacco smoking remains a leading risk
factor for premature mortality and morbidity
worldwide, causing nearly five million deaths
annually since 1990." Smoking is among the
top five risk factors contributing to disability
adjusted life years (DALYs) lost for 109 coun-
tries in 2016.> The 2016 global age-stan-
dardised prevalence of tobacco use was 25%

Strengths and limitations of this study

» Four nationally representative sample from
Demographic and Health Surveys done sequentially
at 5-year intervals enabled us to assess time trends
in tobacco use inequalities.

» We estimated summary measures of both absolute
and relative inequalities of tobacco use by wealth
and education, disaggregated by sex.

» Crude as well as age-standardised rates of tobacco
use and measures of inequalities were estimated as
a sensitivity analyses.

» Tobacco use prevalence estimates based on self-re-
ports are likely to be underestimated due to social
desirability bias.

» We were unable to link changes in inequalities in
tobacco use to the implementation of tobacco con-
trol policies during 2000-2016, due to descriptive
nature of our analyses.

among men and 5% among women, and
has decreased by nearly a third since 1990.”
Smokeless tobacco also contributes to the
global burden of disease accounting for some
1.7 million DALYs lost and 62 283 deaths
annually due to cancers of mouth, pharynx
and oesophagus. The majority of this burden
occurs in Southeast Asian countries.’ °
Smoking, including smokeless tobacco, not
only negatively impacts individual and popu-
lation health® but also causes economic loss
through increased healthcare costs and the
loss of productive years from disease and
premature death.’

Socioeconomic position is known to be
associated with health status,8 and tobacco
use has been demonstrated to show strong
social patterning.” Populations occupying
lower socioeconomic position generally have
higher prevalence of tobacco use,"’ which
contributes to health and mortality inequali-
ties."! Socioeconomic inequalities in smoking
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Table 1 Age-standardised prevalence differences and Slope Index of Inequality (Sll) for tobacco use among men and women
by education and wealth, Nepal Demographic and Health Surveys 2001, 2006, 2011 and 2016

2001 2006 2011 2016 P value*
Men
Rate difference (95% CI)
No education 37.4 (26.4 to 48.5) 47.2 (39.7 to 54.7) 43.4 (36.3 to 50.4) 38.8 (31.1 to 46.5) 0.346
Primary 36.3 (26.3 to 46.4) 36.5 (30.6 to 42.4) 37.0 (30.5 to 43.5) 36.5 (29.4 to 43.5) 0.999
Secondary 11.2 (0.3 to 22.1) 19.2 (12.4 to 26.0) 17.2 (11.8 to 22.5) 22.3 (17.8 to 26.8) 0.215
Higher education (ref.)
Sll (95% Cl) 43.9 (34.9 to 52.8) 51.4 (44.8 to 57.9) 50.4 (43.8 to 57.1) 47.2 (39.5 to 54.9) 0.565
Rate difference (95% CI)
Poorest 19.0 (10.5 to 27.6) 22.5(15.0 to 30.1) 26.3 (19.0 to 33.5) 21.5 (15.2 t0 27.7) 0.618
Poorer 28.2 (20.8 to 35.6) 19.2 (12.0 to 26.4) 209 (14.1t027.8) 21.0(18.5t028.4)  0.302
Middle 20.8 (13.0 to 28.7) 12.0 (4.6 to 19.4) 22.7 (15.3 t0 30.0) 22.6 (16.3 to 28.8) 0.130
Richer 15.2 (7.0 to 23.4) 5.8 (-1.5t0 13.0) 6.8 (0.4 to 13.9) 19.0 (12.9 to 25.1) 0.015
Richest (ref.)
Sl (95% Cl) 26.4 (17.3 to 35.6) 29.1 (20.9 to 37.3) 34.2 (26.8 t0 41.7) 25.7 (17.1 t0 34.2) 0.428
Women
Rate difference (95% CI)
No education 29.2 (25.5 t0 33.0) 24.2 (21.7 t0 26.7) 16.7 (14.4 to 19.0) 10.4 (8.9t0 11.8) <0.001
Primary 16.7 (12.6 t0 20.8) 15.1 (12.0 t0 18.3) 12.5 (9.8 to 15.2) 7.2 (5.6 t0 8.7) <0.001
Secondary 3.4 (0.2 t0 6.6) 2.2 (0.8t03.7) 3.0 (2.1t0 3.9) 1.7 (0.9 to 2.5) 0.192
Higher education (ref.)
Sl (95% CI) 44.4 (38.5 to 50.3) 40.4 (35.9 to 44.9) 26.2 (21.8 to 30.5) 16.0 (13.5t0 18.6)  <0.001
Rate difference (95% CI)
Poorest 28.9 (24.4t0 33.4) 29.5 (25.3 t0 33.7) 23.5 (19.1 to 28.0) 14.2 (12.21t0 16.3) <0.001
Poorer 23.8 (19.7 to0 27.8) 13.7 (9.9 t0 17.5) 11.4 (8.9t0 13.8) 6.5(5.1t07.8) <0.001
Middle 17.7 (13.8 to 21.5) 12.0 (9.1 to 14.8) 6.0 (4.3t07.7) 2.9(1.9t03.9) <0.001
Richer 11.5 (8.6 to 14.3) 7.0 (4.7 10 9.2) 3.6 (2.0t05.2) 2.8(1.3t04.2) <0.001
Richest (ref.)
Sl (95% Cl) 36.5 (31.2 t0 41.8) 32.5 (27.3 to 37.6) 27.1 (22.2 to 32.0) 16.1(13.7t0 18.6)  <0.001

*P value for test of heterogeneity in rate difference or Sll across years.

by education and wealth have been documented in a
number of high-income countries.'*™” Our previous work
on tobacco use in south and Southeast Asian'® and sub-Sa-
haran African countries'” showed that wide differentials
in tobacco use exist by gender, as well as considerable
variation between countries in the magnitude of differ-
entials by wealth and education.'® A number of studies
using cross-sectional surveys from high-income countries
have also reported on educational inequalities in tobacco
smoking,'® though fewer have assessed wealth-related
inequalities."* ' ¥ Although measuring inequalities pres-
ents a number of methodological challenges, measuring
their magnitude provides useful information for policy
making,”’ as well as providing the potential to assess the
impact tobacco control policy interventions consistently
and equitably across the population subgroups.'
Monitoring health inequalities at the national level
provides benchmarks for policies, programmes and prac-
tices that tackle health inequalities, as well as assessing

progress (or a lack thereof) towards equity goals and
targets.” However, few studies have evaluated trends in
socioeconomic inequalities in tobacco in low/middle-in-
come countries (LMICs),'?**% and no studies have done
so in Nepal. We aimed to study trends in socioeconomic
inequalities in Nepal using Demographic and Health
Surveys (DHS) conducted in 2001, 2006, 2011 and 2016.

METHODS

Ethics statement

Written permission was obtained from Government
of Nepal for all surveys. Informed consent was sought
from each survey participants as per the international
guidelines.

Data source
The Nepal DHS was implemented by the measuredhs
programme which collects data on fertility, family
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planning, health and nutrition, health services utilisa-
tion, health knowledge and behaviours from adult men
and women from serial surveys in over 80 LMICs. Trained
interviewers collected the data in separate standardised
questionnaires from eligible adult women (15-49 years)
and men (15-49 years) living in the sampled households
through face-to-face interviews during in-home surveys.
Men were selected for the interview in a subsample of
households; hence, fewer men than women were sampled
each survey wave. Nepal’s DHS uses a two-stage stratified
cluster sampling design, with urban and rural clusters
selected by probability proportional to size, followed by a
random selection of households within the selected clus-
ters. Details of the DHS are described elsewhere.*’

Main outcome variable
Tobacco use in any form was computed based on the
responses given to the questions about the use of tobacco
products. We defined tobacco use similarly as in previous
publications based on DHS data.'® The following four ques-
tions (response options) were asked separately for men and
women:

1. Do you currently smoke cigarettes? (response as ‘yes’
or ‘no’).

2. In the last 24 hours, how many cigarettes did you
smoke? (response as number).

3. Do you currently smoke or use any other type of tobac-
co? (response as yes or no).

4. What (other) type of tobacco do you currently smoke
or use? (options given were pipe, chewing tobacco,
snuff and others).

Our main outcome of ‘current tobacco user’ was a
binary variable equal to one if the respondents replied
yes to the questions on current cigarette smoking, current
smoking of pipe, cigars and so on or use any other type of
tobacco products such as chewing tobacco, snuff and so
on. Multiple tobacco product users were also included in
the definition of current tobacco use.

Crude prevalence differences for men

Education Wealth

-6 Difference from Postsecondary -6 Difference from Q5
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Figure 1 Crude prevalence differences for tobacco use
among men by education and wealth, Nepal Demographic
and Health Surveys 2001, 2006, 2011 and 2016.

We used two primary stratification variables for assessing
inequalities: educational attainment and a wealth index.
Educational attainment was measured as the highest
grade completed by the respondent (none, at least
primary, at least secondary, post-secondary). The wealth
index was constructed using an asset-based index,*” which
was categorised into survey-specific quintiles. The items
included in the estimation of wealth index were (1) type
of flooring, (2) refrigerator, (3) water supply, (4) type of
vehicle, (5) sanitation facilities, (6) persons per sleeping
room, (7) electricity, (8) ownership of agricultural land,
(9) radio and (10) television.

Patient and public involvement

This study was a secondary data analyses of data available
in the public domain. Patients and the public were not
involved.

Statistical analysis
We calculated crude and age-standardised prevalence rates
of current tobacco use in each survey year. We accounted
for the DHS complex sampling design when estimating SEs
through the use of Stata’s ‘svy’ commands (Stata V.14) for
survey data. We pooled all survey years and used logistic
regression to estimate the log odds of reporting current
tobacco use as a function of survey year, social group (educa-
tion group or wealth quintile) and product terms to allow
the social group-specific coefficient (education or wealth
quintile) to vary by survey year. We used these models to
generate marginal predicted estimates of the prevalence
of smoking, and constructed prevalence differences and
ratios comparing the estimated prevalence of tobacco use
in each group to the group with the highest education or
in the highest wealth quintile. As an additional analysis (see
online supplementary file 1), we also included a series of
indicators for 5-year age groups and constructed marginal
predictions, differences and ratios standardised to the
WHO’s 2000 age standard.*®

To facilitate analysis of changes over time, we also calcu-
lated two summary measures of inequality: the Slope
Index of Inequality (SII) and Relative Index of Inequality
(RIT).* These measures are constructed by regressing
current tobacco use on each social group’s relative rank
(ie, ridit score from 0 to 1) in the cumulative distribution
of education (or wealth) in each survey year. As for the
analysis of prevalence by social group, we pooled all survey
years and regressed current tobacco use on the cumula-
tive rank variable, indicators for survey year and product
terms between rank and year. Marginal predictions from
these models were used to estimate the predicted prob-
ability of tobacco use at the bottom (rank=0) and the
top (rank=1) of the education (or wealth) distribution,
assuming a linear relationship between rank and tobacco
use on the log odds scale. The SII and RII provide, respec-
tively, measures of absolute and relative inequality. The
SII is the absolute difference is predicted tobacco use at
the bottom versus the top of the socioeconomic distri-
bution, and the RII is the ratio of these two predictions.
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Table 2 Relative Index of Inequality (RIl) of tobacco use among men and women by education and wealth in Nepal

Demographic and Health Surveys 2001, 2006, 2011 and 2016

2001 2006 2011 2016 P value*
Men
Prevalence ratio (95% CI)
No education 1.94 (1.51 to 2.49) 2.61(2.13 t0 3.22) 2.40 (2.04 to 2.82) 2.16 (1.84 to 2.55) 0.224
Primary 1.91 (1.51 t0 2.42) 2.25(1.87 to 2.71) 2.19 (1.86 to 2.58) 2.09 (1.78 to 2.46) 0.719
Secondary 1.28 (0.99 to 1.66) 1.66 (1.34 to 2.04) 1.55(1.33 t0 1.82) 1.67 (1.47 to 1.89) 0.294
Higher (ref.)
RIl (95% CI) 2.04 (1.71 to 2.43) 2.76 (2.32 t0 3.29) 2.85 (2.41 to0 3.37) 2.54 (2.09 to 3.08) 0.037
Prevalence ratio (95% CI)
Poorest 1.38 (1.19 to 1.60) 1.49 (1.29 to 1.72) 1.66 (1.44 to 1.92) 1.54 (1.35t0 1.77) 0.374
Poorer 1.57 (1.38 t0 1.78) 1.42 (1.23 t0 1.63) 1.52 (1.32 t0 1.76) 1.53 (1.31t0 1.78) 0.744
Middle 1.42 (1.24 to 1.63) 1.26 (1.09 to 1.46) 1.57 (1.35t0 1.82) 1.57 (1.38 to 1.79) 0.111
Richer 1.31 (1.13to 1.51) 1.13(0.97 to 1.31) 1.17 (0.99 to 1.38) 1.48 (1.31 t0 1.68) 0.027
Richest (ref.)
RII (95% CI) 1.51(1.30to 1.76) 1.70 (1.44 t0 2.01) 1.95 (1.66 to 2.29) 1.61(1.35t0 1.92) 0.131
Women
Prevalence ratio (95%
Cl)
No education 21.22 (3.10to 145.01)  31.98 (11.56 to 88.45) 46.36 (14.72 to 146.04)  12.08 (6.86 to 21.26) 0.124
Primary 12.54 (1.84 to 85.24) 20.38 (7.26 to 57.23) 34.96 (11.15 to 109.60) 8.64 (4.85 to 15.40) 0.136
Secondary 3.34 (0.48 to 23.46) 3.86 (1.28 to 11.68) 9.16 (2.89 to 29.02) 2.81 (1.53 to 5.14) 0.361
Higher (ref.)
RIl (95% CI) 6.46 (4.78 to 8.74) 14.23 (9.89 to 20.49) 15.84 (10.52 to 23.85) 16.02 (10.90 to 23.53)  0.001
Prevalence ratio (95% ClI)
Poorest 4.52 (3.63 to 5.64) 5.96 (4.66 to 7.62 9.07 (6.65 to 12.37) 9.01 (6.41 to 12.64)  <0.001
Poorer 3.90 (3.14 to 4.84) 3.30 (2.51 t0 4.35 4.89 (3.59 to 6.68) 4.64 (3.29 to 6.53) 0.240
Middle 3.16 (2.51 to 3.96) 3.01 (2.36 to 3.84 3.05 (2.23 to 4.17) 2.64 (1.83 t0 3.82) 0.884
Richer 2.40 (1.96 to 2.94) 217 (1.69 to 2.79 2.24 (1.59 to 3.15) 2.56 (1.71 t0 3.82) 0.885
Richest (ref.)
RIl (95% CI) 4.79 (3.86 t0 5.93) 6.89 (5.23 to0 9.08) 13.39 (9.40 to 19.08) 12.14 (8.05t0 18.31)  <0.001

*P value for test of heterogeneity in log prevalence ratio or RIl across years.

Crude prevalence differences for women
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Figure 2 Crude prevalence differences for tobacco use
among women by education and wealth, Nepal Demographic
and Health Surveys 2001, 2006, 2011 and 2016.

SEs were calculated using the delta method. All anal-
yses were conducted separately by gender. We tested for
heterogeneity in the SII and (log) RII across successive
survey waves using Wald tests of composite linear hypoth-
eses. The code to reproduce these estimates is available
in a public repository (https://osf.io/c9ebn/), and the
raw DHS files may be obtained via request from the DHS
website (https://dhsprogram.com/).

RESULTS

Table 1 shows the age-standardised socioeconomic differ-
ences in current tobacco use for men and women in each
survey year. Not surprisingly, the prevalence was consid-
erably higher for men than women, but the prevalence
for both men and women has declined over time. The
prevalence for men declined from 66% in 2001 to 55%
in 2016, and declined from 29% to 8.4% for women
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(online supplementary table). Across both education and
income, and for both men and women, the prevalence of
tobacco use generally declines with increasing education
or wealth.

Figures 1 and 2 show the estimated crude prevalence
differences for men and women, respectively, as well as
how they have changed over successive surveys. Figure 1
shows somewhat larger educational differences than
wealth differences in the probability of tobacco use
among men, but for both dimensions the differences are
more or less stable over time. On the other hand, figure 2
shows, for women, considerably larger educational and
wealth-related gradients, as well as larger declines over
time in inequalities in both dimensions. Age-standardised
trends in prevalence differences were nearly identical
(see appendix for age-standardised online supplementary
tables and online supplementary figures 1 and 2). Table 1
provides estimates of the SII, by gender, for education and
wealth inequalities. The SII for men in 2001 was 43.9, indi-
cating that, assuming a linear relation between education
and the log-odds of smoking, the prevalence of smoking
increases by 44 percentage points as one moves from the
top (highest) to the bottom (lowest) of the education
distribution. The SII for wealth among men was smaller,
around 26 percentage points, but, as measured by the
SII, there was little change over time in the magnitude
of absolute inequalities for men. Table 1 also shows SIIs
for education and wealth for women, which were similar
in magnitude to those for men, but decreased substan-
tially. The SII for education among women decreased
from 44 to 16 percentage points between 2001 and 2016,
and the SII for wealth-related inequalities decreased from
37 to 16 percentage points. Table 2 shows measures of
relative inequality: prevalence ratios and the RII. Rela-
tive inequalities were larger for women than men, but
also more imprecise due to the lower prevalence, espe-
cially among the most advantaged groups of women. In
contrast to the estimates for absolute inequality, relative
inequalities increased for both men and women (much
more so for the latter) from 2001 to 2016.

DISCUSSION
We found that the overall prevalence of tobacco use
decreased over time among both men and women in
Nepal. However, declines were much steeper for women
than men and the prevalence of tobacco use continues to
be substantially higher among men than women. Time
trends in inequalities shed light on differing pattern of
inequalities by both education and wealth. Absolute
inequalities among men by both education and wealth
did not change over time, suggesting similar absolute
declines among sub groups, whereas absolute inequalities
declined substantially among women. Relative inequali-
ties increased among both men and women between
2001 and 2016.

The main strength of our report was the availability
of large nationally representative samples of men and

women from four standard DHS implemented nearly
at 5-year intervals. DHS has collected information on
tobacco use based on same questions in all four surveys
allowing us to compute the main outcome variables as
current tobacco user. This enabled us to compare four
surveys to assess the time trends in tobacco use inequali-
ties. To the best of our knowledge, this is the first report
on time trends of tobacco inequalities in terms of both
education and wealth for Nepal. Another strength was
estimation of weighted, age-standardised prevalence
rates, and the inclusion of both absolute and relative
measures of inequalities.

Nevertheless, our findings should be interpreted in the
light of some limitations. First, it is well known that validity
of self-reported tobacco use may be questionable, since
tobacco use is likely to be under-reported due to social
desirability bias,” particularly among women.”" Though
self-reported estimates of tobacco use in the general popu-
lation are valid,32 we cannot rule out whether there were
any systematic differences in self-reported tobacco use
by socioeconomic position, or whether any differences
may have changed across survey waves. Second, DHS are
primarily designed to obtain indicators of reproductive
and child health. Hence, the sample size was designed
primarily for the women’s survey and men were only
interviewed in a subsample of selected households.*® This
may have reduced the precision of prevalence estimates
and measures of inequality for men. Third, our analysis
is descriptive and does not provide information on the
causes for either persisting or widening inequalities.
Although Nepal has implemented some tobacco control
policies over the period 2000-2016, our study does not
provide any evidence for their impact on overall preva-
lence or inequalities.

The prior literature on inequality trends in LMICs
is limited to only one study from India which assessed
inequalities in different forms of tobacco use and
reported the differences in prevalence rates by socioeco-
nomic groups.” Our results are difficult to compare with
the study from India because summary measures of socio-
economic inequality were not estimated. A study from
Germany assessed the trends in educational inequalities
for current smoking® but our study used any tobacco use
as the main outcome measure because smokeless tobacco
use is widely prevalent in Nepal. Nevertheless, socioeco-
nomic inequalities in smoking have persisted** ** % over
last few decades or even widening in developed coun-
tries.”™™ Studies from developed countries which exam-
ined trends in both absolute and relative inequalities
have consistently reported that relative inequalities have
increased over a time period™ **** * similar to the trend
we report from Nepal.

‘Why might relative inequalities have increased in Nepal
despite decreasing prevalence rates, particularly among
women? One possible explanation is the ‘reverse equity
hypothesis’, which proposes that changes in inequalities
evolve over stages of the tobacco epidemic.*” Tobacco
control interventions in Nepal began in Nepal with

Sreeramareddy CT, Harper S. BMJ Open 2019;9:€029712. doi:10.1136/bmjopen-2019-029712 5


https://dx.doi.org/10.1136/bmjopen-2019-029712
https://dx.doi.org/10.1136/bmjopen-2019-029712
https://dx.doi.org/10.1136/bmjopen-2019-029712
https://dx.doi.org/10.1136/bmjopen-2019-029712

signing the Framework Convention Tobacco Control on 3
December 2003 and its ratification on 7 November 2006.
Following this, Nepal passed the primary law governing
tobacco control, the Tobacco Product (Control and Regu-
latory) Act, of 2011.*" Tobacco control measures such as
taxation, smoke-free policies and anti-media campaigns
are still new interventions that are likely to be adopted at
first by wealthier and better educated individuals, which
may have led to widening of inequalities. Large summary
measures of relative inequality for women are likely
a consequence of very low prevalence of tobacco use
among the most advantaged women. For example, in the
2016 NDHS prevalence of tobacco use was <1.0% among
women who had attained higher education, so even small
decreases in this population can generate large increases
in relative inequality. This illustrates another reason
why it is important to report both absolute and relative
measures of inequality when evaluating temporal trends.
Somewhat more optimistically, the reverse equity hypoth-
esis also proposes that over a longer time horizon and
after sustained implementation of tobacco control inter-
ventions among disadvantaged populations, even relative
inequalities may narrow, though in some rich countries
in advanced stages of the tobacco epidemic (eg, Canada),
this has not yet been observed.*

Among developed countries it is unclear whether popu-
lation-level tobacco control interventions will benefit
socially disadvantaged populations.”* Our findings
suggest that even in LMIC disadvantaged socioeconomic
groups need to be considered for more targeted imple-
mentation of specific tobacco control measures to reduce
inequalities. Specific measures such as improving aware-
ness about smoking-related health effects through mass
media, graphic and pictorial warnings on tobacco prod-
ucts, sales regulation and provision of smoking cessation
services should be considered.*' Specific attention should
also be given to the distal drivers of tobacco consumption
such as socioeconomic deprivation.* Smokeless tobacco
use should also be given special attention in Nepal, as
control of smokeless tobacco is often under-emphasised
in tobacco control policy. Continued monitoring of socio-
economic inequalities is needed in Nepal to observe if the
widening relative inequalities will narrow in forthcoming
years. Data from DHS carried out at roughly 5 years inter-
vals are well suited for monitoring trends in socioeco-
nomic inequalities in smoking and/tobacco use in other
developing countries as well.

CONCLUSION

We found persistent absolute inequalities in tobacco use
among men but declining absolute inequalities among
women. Increasing relative inequalities, particularly
among women, suggest that tobacco use has become
highly concentrated among disadvantaged women.
Tobacco control strategies should target these vulnerable
groups for optimal tobacco control that will both reduce
overall prevalence and reduce inequalities.
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