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Abstract

INTRODUCTION—While studies from developed countries have reported dietary differences
between tobacco users and non-users, less is known about the influence of tobacco on diet in
developing countries where malnutrition is a major public health challenge.

METHODS—In this study we used the nationally representative Household Income Expenditure
Survey 2010 from Bangladesh. Detailed household-level food consumption data including both
ethnic and region-specific foods were collected over 14 days, consisting of 7 visits each collecting
two days of dietary recall information.

RESULTS—Out of 12240 households, 2061 consumed smoking tobacco only (16.8%), 3284
consumed smokeless tobacco only (26.8%), and 3348 consumed both (27.4%). Overall, 71% of
the households reported expenditure on tobacco (smoking and/or smokeless) and were considered
any-tobacco use households. Our results indicate that after controlling for household expenditure,
household size, household child to adult ratio, place of residence (urban/rural), and region fixed
effects, any-tobacco households consumed significantly lower amounts (g/day) of milk and dairy
products (f = -17.11, p<0.01) and oil/fat (B = -10.30, p<0.01) compared to tobacco non-use
households (B: adjusted mean difference in food amount g/day/household). Conversely,
consumption of cereal grains (f = 152.46, p<0.0001) and sugar ( = 8.16, p<0.0001) were
significantly higher among any-tobacco households compared to non-tobacco households. We
observed similar patterns for smoking-only, smokeless-only, and dual tobacco product households.

CONCLUSION—Evidence of dietary differences between tobacco-use and non-use households
may play an important role in developing strategies to address poor diet and malnutrition among
tobacco-use households in a developing country like Bangladesh. This study provides one of the
first reports addressing diet in relation to tobacco use from a developing country, particularly using
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nationally representative data. The finding that tobacco-use households have poorer dietary
consumption than non-use households suggests that it is important to address tobacco use in the
context of nutrition and development programs in low-income environments.

Keywords
socioeconomic factors; nutrition; smokeless tobacco

INTRODUCTION

Studies from developed countries have reported dietary differences between tobacco
smokers and non-smokers. Several studies conducted in North Americal=6 suggest that,
compared with non-smokers, smokers have lower intake of citrus fruit, total fruit,
vegetables, dietary fiber and dietary antioxidants including lower intake of dietary beta-
carotene, vitamin E, vitamin C, and folate. At the same time, higher intake of alcohol,
coffee, processed meat, dietary fat and total calories has been observed among smokers
compared to non-smokers. Similarly, studies from Europe’-8 reported that smokers have
lower intake of fruit, vegetables, dietary fiber and dietary antioxidants but higher intake of
coffee, alcohol and butter/margarine compared to non-smokers. These dietary patterns,
characterized by lower consumption of plant-based foods and higher consumption of dietary
fat and meat, have been associated with increased risk for coronary heart disease and cancer.

However, most epidemiological evidence for a poor diet among tobacco users is primarily
limited to cigarette smoking in high-income countries. Less is known about the relationship
between tobacco use, especially smokeless tobacco use, and dietary patterns among
populations in developing countries. In a low-income setting, limited resources may result in
money being diverted from basic necessities, including food, to tobacco purchasing thus
reducing dietary quality and contributing to malnutrition®. Combating malnutrition in
developing countries is a major global public health priority; expenditure on tobacco has
been shown to exacerbate poverty and malnutrition by competing for the limited
resources10-12,

Bangladesh is among the highest tobacco consuming countries in the world, with over
43.3% of adults (around 41.3 million people) using tobacco products in 2009 (21.9 million
using smoking tobacco and 25.9 million using smokeless tobacco)3. Additionally, in 2012,
17.3% of the population (26.5 million) in Bangladesh was malnourished4. In this study, we
used the nationally representative Household Income Expenditure Survey (HIES-2010) from
Bangladesh to assess the relationship between household expenditure on tobacco products
and major food items. In Bangladesh, tobacco is used in a variety of forms, including
cigarettes, bidis (hand rolled cigarettes) and a range of smokeless tobacco products. The
specific objectives of this study were to analyze and compare consumption of major food
categories, i.e. cereal grains, legumes and beans, fish, meat, milk, fruit, vegetable, sugar,
eggs, oil/fat, and beverages among tobacco-use (including smoking tobacco and smokeless
tobacco) and non-use households.
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METHODS

Data

The most recent (2010) nationally representative Household Income and Expenditure Survey
(HIES) from Bangladesh Bureau of Statistics (BBS) was used for the current study. Detailed
HIES methodology and survey design were published previously®16, The 2010 HIES
consisted of 12240 households (7840 rural and 4400 urban). Part A of the HIES
consumption module recorded household food quantities consumed and money spent on
food items per day for 14 days (collected over 7 visits with a 2-day recall for each visit). The
dietary questionnaire included a comprehensive list of 194 foods including regionally
available foods that were broadly categorized as: cereal grains products; legumes and beans;
fish products; eggs, meat, and poultry; vegetables; milk and dairy products; sugar, molasses,
and desserts; oil/fat; fruits; and beverages and other drinks. In Part B, weekly consumption
of around 25 items and corresponding values were collected; these included items like
spices, betel leaf and chew-goods, which are typically bought on a weekly basis. Appendix
Table 1 provides detailed mapping between the broad food categories and HIES food items.

Consumption of and expenditure on tobacco and tobacco products, including cigarettes,
tobacco leaf, bidis, and gul, were recorded in the Part A (daily) food consumption section,
while some other smokeless products (e.g. betel leaf and chew-goods) were recorded in the
Part B (weekly) food consumption section of the questionnaire. These tobacco products
were grouped into smoking and smokeless categories for the purposes of our analysis. The
survey also recorded expenditure data on a range of non-food items in Part C and Part D of
the HIES consumption modules, including clothing, housing, education, health, energy and
utilities, transport and entertainment etc.

The analyses presented in this paper are at the household level, i.e. a single household was
used as the primary unit of analysis. A household was considered as a tobacco-use (any-
tobacco) household if it recorded any consumption of tobacco. Households were further
divided into the following mutually exclusive categories for analysis: smoking-only,
smokeless-only, and dual-tobacco use (smoking and smokeless product consumption)
households. Dietary consumption data were categorized into 11 food groups: cereal grains,
legumes and beans, fish, meat, milk, fruit, vegetable, sugar, eggs, oil/fat, and beverages.

Statistical analyses

Unadjusted comparisons for consumption (g/day/household) of the respective food
categories for any-tobacco, smoking-only, smokeless-only and dual-tobacco use households
were analyzed using Student’s t-test statistic from bivariate regressions. The adjusted
multivariate regression analysis controlled for several potentially confounding variables
including total household expenditure, household size, household children-adults
composition, place of residence (urban vs rural), geographical region (Chittagong, Dhaka,
Khulna, Rajshahi, Rangpur, Sylhet), and the presence of any member in the household
suffering from chronic disease. All estimates were obtained using sampling weights for
complex survey designs using Stata version 1417
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RESULTS

Out of 12240 households, 8693 (71%) households reported any expenditure on tobacco and
were considered tobacco using households: 2061 (16.8%) consumed smoking-only tobacco
(including bidis and cigarettes), 3284 (26.8%) consumed smokeless-only tobacco, and 3348
(27.4%) consumed both (dual-tobacco use households). Further information on household
tobacco-use status by place of residence and region, including household sociodemographic
composition and chronic disease status, are presented in Table 1. For instance, while the
percentage of households reporting smoking-only tobacco products is higher in urban than
in rural households (18% vs 16%), the proportion of households consuming smokeless-only
and dual-tobacco are higher in rural areas (28% and 31% vs 24% and 21%, respectively).

Unadjusted comparison of dietary intake

As shown in Table 2, compared to the non-use households, any-tobacco households
consumed significantly higher amount (g/day) of cereal grains (2273 vs 1714, p<0.01), fish
(229 vs 211, p<0.01), fruit (212 vs 180, p<0.01) and sugar (64 vs 49, p<0.01). Conversely,
any-tobacco households reported significantly lower amounts (g/day) of eggs (25 vs 28,
p<0.02) and oil/fat (90 vs 98, p<0.01) compared to non-use households. Consumptions of
legumes and beans, meat, milk, vegetables and beverages were not significantly different
between the two groups. Further analyses by type of tobacco used revealed similar patterns
of differences in food consumption. For instance, compared to tobacco non-use households,
smoking-only households consumed significantly higher amounts of cereal grains,
vegetables and sugar but significantly lower amounts of eggs and oil/fat.

Adjusted comparison of dietary intake

We derived adjusted differences in food consumption between tobacco-use and non-use
households after controlling for other potential determinants of household food
consumption: total household expenditure, household size, household children-adults
composition, place of residence (urban vs rural), geographical region, and presence of any
member in the household suffering from chronic disease. The adjusted analysis (Table 3)
showed that any-tobacco use households consumed significantly lower amounts (g/day) of
milk (B = -17.11, p<0.01) and oil/fat (B = —10.30, p<0.01) but higher amounts of cereal
grain products (f = 152, p<0.01) and sugar (p = 8.16, p<0.01) compared to non-use
households. No statistically significant differences were seen in consumption of legumes and
beans, fish, meat, fruit, vegetable, eggs, and beverages.

Similar associations were seen within the subcategories of tobacco use as well. Smoking-
only households consumed lower amounts of milk (8 = —20.82, p=0.01) and oil/fat (B =
-4.69, p<0.01), but higher amounts of cereal grains (p = 116.51, p<0.01) and sugar (f =
-5.65, p<0.01) compared to non-use households. Smokeless-only households consumed
significantly lower amount of oil/fat (3 = —10.30, p<0.01) but higher amount of cereal
grains (p = 119.59, p<0.01) compared to non-use households. Similar patterns were
observed for dual-tobacco use households but with even greater disparities in consumption
of cereal grains, sugar, and oil/fat.
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DISCUSSION

This study provides one of the first reports addressing the relationship between household
food and tobacco consumption in a developing country, using nationally representative data.
Our findings suggest significant food consumption differences among tobacco-use
households compared with non-use households, exhibited by their higher consumption of
cereal grains and sugar and lower consumption of milk, and oil/fat. While research from
developed countries has found lower consumption of plant-based foods and higher
consumption of dietary fat and meat among tobacco users, our study found higher
consumption of cereal grains and sugars (inexpensive sources of calories) and lower
consumption of milk that could provide important nutrients in a very low-resource
environment. Additionally, in contrast with previous research findings from developed
countries, we did not find statistically significant differences for fruit and vegetable
consumption in relation to tobacco consumption. However, the household level of the
analyses did not allow us to assess whether fruit and vegetable intake varies among tobacco
users and non-users within the household. Further research is needed to address and evaluate
food distribution within the households in relation to individual tobacco-use behavior.
Consistent with previous findings from developed countries, tobacco users appear to have a
poorer quality diet than non-users, although the specific consumption patterns differ.

Our results provide support for the conclusion that households that purchase tobacco may be
diverting funds that would otherwise be spent on more costly food items, such as milk, and
replacing those calories with inexpensive cereal grains'2. A separate analysis of this dataset
found that within food consumption categories, cereals constituted the largest share of
expenditure (>40% of total food expenditure) among tobacco-use households®. Husain et al.
18 recently (2018) reported that household consumption of tobacco competes with other
household expenditures; while tobacco-use households spent more on food and medical
items, compared with non-use households, they spent less on clothing, housing, education,
transportation, and communication. As previously proposed!®:2%, household spending on
tobacco may contribute to a vicious ‘cycle of poverty’, with tobacco use contributing to a
poorer diet, diverting funds from other necessities and in turn exacerbating socioeconomic
status. The relationship between tobacco use and poverty has been observed in many
countries and across different income levels; even within LMICs, tobacco use tends to be
higher among the poorest groups of the population2C,

Limitations and strengths

This study has some limitations. Given the structure of the survey used, the unit of analysis
in this study is the household, not the individual; therefore, information was not available on
how food was distributed among members of the household and how this distribution may
have differed between households. We also do not know who or how many individuals
within the household use the tobacco products that were purchased and reported at the
household level. Additionally, while the food consumption categories used in this study
reflect major sources of macronutrients, they may not provide precise representation of
micronutrients. The HIES survey does not collect data on alcohol or other drug use, and
thereby we are unable to assess any association between tobacco and alcohol or other drug
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substances. An interaction between tobacco use, alcohol and drug substances could
potentially influence diet, through biological and economic factors2l. Additionally,
collecting data on age of children and breastfeeding in future studies could be important to
understand the potential influence of these factors on the observed significantly lower milk
intake among tobacco-use households.

Nevertheless, the consistent pattern of differences in household-level food consumption in
relation to tobacco use that emerged from this study constitutes an important finding with
implications for public health.

CONCLUSIONS

Our findings demonstrate that use of tobacco is associated with poorer food consumption,
and the effects are likely to impact on all household members, including those members not
using tobacco. Thus, there is a need to address nutritional gaps concurrently with the
pervasive tobacco epidemic in Bangladesh and other developing countries. Further research
is needed to understand the complex interplay between tobacco and diet in low-income
countries, including studies with individual-level data and in other low-resource settings.
Such work could play an important role in developing strategies to address poor diet,
malnutrition and tobacco use in developing countries. Additionally, reducing tobacco
consumption in developing countries may help contribute towards achieving the post-2015
development goal of eradicating extreme poverty and hunger.
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Refer to Web version on PubMed Central for supplementary material.
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