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What thisresearch addstotheliterature?

o |t was already known that in industrialized countries, smokers tended to have a higher consumption
of acoholic beverages and a lower intake of vegetables and fruit. Evidence from developing
countries, a the early phases of the tobacco epidemics and with markedly different cultures, lifestyles
and forms of tobacco use, was scarce.

e This manuscript isthe first that addresses this topic in an African country, adding knowledge on
the discrimination of different types of tobacco use when evaluating the association between those
forms of tobacco exposure and the consumption of alcoholic beverages (according to type), fruit and
vegetable. Our results show that the use of distinct types of tobacco is associated with different dietary
choices. Positive associations were found between tobacco use and alcohol drinking, regardless of
type of tobacco consumed, but differences were observed according to the main type of alcoholic
beverage consumed, with the smoking of hand rolled cigarettes and the consumption of smokeless
tobacco being negatively associated with beer drinking. Manufactured cigarette smokers exhibited a
less frequent intake of fruit, but a consistently negative association between smoking of manufactured
cigarettes and vegetable intake was observed only in women. Conversely, smokeless tobacco
consumption and hand-rolled cigarette smoking were not inversely related to fruit and vegetables

intake.



ABSTRACT

Background

Smoking, alcohol consumption and unhealthy diet are known to cluster, but evidence from
developing countries, at the early phases of the tobacco epidemics and with markedly
different cultures, lifestyles and forms of tobacco use, is scarce. The objective of this study was
to quantify the association between tobacco consumption (manufactured cigarettes, hand-rolled
cigarettes and smokeless tobacco) and alcohoal, fruit and vegetable intake, in Mozambique, according
to place of residence (urban/rural).

M ethods

A representative sample of 12 902 Mozambicans aged 25-64 years was evaluated in a national
household survey conducted in 2003, using a structured questionnaire. Age- and education-adjusted
odds ratios were computed to estimate the association between tobacco consumption and acohol, fruit
and vegetable intake.

Results

Tobacco use and overall alcohol drinking were positively associated, regardless of type of tobacco
consumed, but smoking of hand-rolled cigarettes and consumption of smokeless tobacco was
negatively associated with beer drinking. Manufactured cigarette smokers exhibited a less frequent
intake of fruit, but smokeless tobacco consumption and hand-rolled cigarette smoking were not
inversely related with fruit or vegetables intake. This pattern was relatively consistent across genders
and urban/rural areas, with the observed differences likely to be explained either by random variation
or heterogeneity in tobacco consumption patterns across genders or places of residence.

Conclusion

Strong associations between tobacco consumption and the intake of alcoholic beverages, vegetable

and fruit intake, were found, but not consistently for all forms of tobacco use.



BACKGROUND

The leading causes of death in Sub-Saharan African countries at the earliest stage of the
epidemiologic transition,[1] are HIV/AIDS, malaria and diarrhoeal diseases[2] Nevertheless,
morbidity and mortality from cardiovascular disease, cancer and chronic respiratory disease, all
associated with smoking, are now responsible for a "double burden" on low income countries.[3]
Cardiovascular disease accounts for 10% of al deaths,[4] and cancer for 4%.[5]

The patterns of tobacco consumption are shaped by demographic, economic, and cultural
determinants,[6] as well as by other specific factors operating at different phases of the smoking
epidemic, such asthe tobacco industry pressure and politics for controlling tobacco exposure.[7-10] In
the African setting, oppositely to most high income societies, hand-rolled cigarettes and smokeless
tobacco are commonly consumed, in addition to manufactured cigarettes. However, with urbanization
those traditional forms of tobacco use are shifting to manufactured cigarettes smoking and the
prevalence of smoking is also expected to increase,[11] Urbanization is also associated with an
increase in the consumption of energy rich foods and a reduction in physical activity. Global
influences (via advertising or increased availability of processed and animal-source food) contribute
to changes in the types of food consumed in both urban and rural areas[1, 12, 13]

Smoking, alcohol consumption and unhealthy diet tend to cluster and are all major modifiable
contributors to the burden of chronic disease.[14] Tobacco consumers have a higher consumption of
alcoholic beverages,[15-22] and a lower intake of vegetable and fruit.[20-35] However, most studies
evaluating the association between smoking and diet come from Western societies in an advanced
phase of the smoking epidemic and where manufactured cigarettes are the main type of tobacco
consumed. Evidence from developing countries with markedly different cultures and lifestyles and
where several types of tobacco exposure co-exist is scarce.[ 36]

We aimed to quantify the association between tobacco consumption and alcohol, fruit and
vegetable intake, according to place of residence (urban/rural), in a representative sample of the

Mozambican general population.



METHODS

In a community-based cross-sectional study 12 902 subjects aged 25 to 64 years were
evaluated, between September and December 2003. The homeless and the population living in
collective residential institutions (e.g. hotels, hospitals, military facilities) were not eigible, and only
the population living in households was selected. The sampling procedure was designed to yield
samples representative at the country and province levelsand, at a national level, according to place of
residence (urban-rural). Using the sampling frame of the 1997 census,[37] 604 geographical clusters
were selected and within each area 24 households were randomly selected and visited. All eligible
subjects in the same household were invited for the study, according to the sampling protocol. In the
Demographic and Health Survey the proportion of participating women was 93.5% in rural and 87.7%
in urban areas and among men the participation was 85.6% and 75.2% respectively in rural and urban
settings.

Trained interviewers conducted face-to-face interviews in each household. Given the ethnic
and linguistic diversity in Mozambique, al the interviewers were from the provinces in which they
were going to do the interviews and were able to speak correctly the predominant languages from
each region. A questionnaire-based assessment of sociodemographic and behavioral factors was
conducted using standardized methods.

Regarding tobacco consumption participants were asked about the use of any tobacco product,
including manufactured cigarettes, hand-rolled cigarettes and smokeless tobacco, anytime in their
lives and currently. Current users were asked about the type of tobacco most usualy consumed.
Manufactured cigarette smokers were asked about the number of cigarettes smoked in the previous 24
hours. Subjects reporting current consumption of any tobacco product were classified as consumers
and grouped according type of tobacco most usually consumed (hand rolled cigarettes, smokeless
tobacco or manufactured cigarettes). Manufactured cigarettes smokers were further grouped according
to the frequency of consumption (<5 and >5 cigarettes/day). The relatively low cutoff used to
distinguish smokers in two groups reflects the low frequency of consumption in this population (table

1).



Participants were asked about the intake of any type of alcoholic beverage, including beer,
wine, spirits, traditional (including sura, chicgju, tontonto, mal-coado, chicanhu) or other beverages,
anytime in their lives and currently. Current drinkers were asked about the beverage most usually
consumed and the frequency of consumption (number of days per week in which acoholic beverages
were consumed). Subjects having consumed alcohaolic beverages before, but not currently, were
classified as ex-drinkers and those reporting current consumption were grouped according to the
frequency of weekly consumption of any type of beverage (<1 day, 1-2 days, 3-7 days), to alow the
distinction between those drinking less than daily and almost every day, and according to the beverage
most usually consumed (beer, traditional beverages, other beverages).

Fruit and vegetable consumption was assessed separately by asking the number of days per
week in which these foods were consumed. Participants were grouped according to the weekly
consumption of fruit (<1 day, 1 day, 2 days, 3-7 days) and vegetable (<3 days, 3-4 days, 5-6 days, 7
days). The cutoffs were chosen to alow the distribution of participants by groups of similar size, and
are different for fruit and vegetable, reflecting digtinct patterns of consumption.

Education was registered as the highest education level attained and participants grouped in

four categories (<1 year, 1-5 years, 6-7 years, >8 years).

The classification of the place of residence as urban (in any of the 23 cities and 68 towns) or
rural (outside cities or towns), and the definition of categories for the highest level of education

attained were done in accordance with the 1997 census.[37]

Information on the consumption of tobacco and socio-demographic variables were available
for 12 614 subjects, used in the present analysis. Multinomial logistic regression models were fitted
separately for men and women, and for urban and rural areas, to compute age- and education-adjusted
odds ratios (OR) and respective 95% confidence intervals (95%Cl) for the association between
tobacco consumption (independent variable, with non consumers as reference) and frequency of
alcohol drinking (baseline outcome: non-drinkers), main type of alcoholic beverage consumed
(baseline outcome: non-drinkers), fruit consumption (baseline outcome: <1 day/week) and vegetable

consumption (baseline outcome: <3 days/'week).



Since the sample was stratified, including a similar number of participants across provinces
with unequal population size, each participant contributed to the analyses with a weight inversely
proportional to the number of inhabitants per province in order to produce estimates representative of
the Mozambican population. All the analyses were conducted considering the sampling weights and
adjusting for gtrata and clustering at primary sampling unit level using STATA, version 9.2.

The study protocol was approved by the National Mozambican Ethics Committee and written

informed consent was obtained from all participants.



RESULTS

The population under study is predominantly rural (three quarters), most subjects are aged less
than 45 years (two thirds) and less than 15% have more than 54 years, and about half of women and
one quarter of men have less than one year of formal education. Nearly 20% of women and 40% of
men were tobacco consumers, and current alcohol drinking, mostly traditional beverages, was
reported by about 25% of women and 50% of men. Approximately one third of the participants

consumed fruit at least every two days and vegetable daily (Table 1).



Table 1. Socio-demographic characteristics, tobacco consumption (main type of tobacco product consumed), acohol main

type of alcoholic beverage consumed, fruit (weekly frequency) and vegetable (weekly frequency) intake of the participants.

Women (n=7691) Men (n=4923)

n Unweighted Weighted n Unweighted Weighted
% * % * % * % *
Place of Urban 2805 36.5 29.2 1651 335 259
residence Rural 4886 63.5 70.8 3272 66.5 74.1
Age 25-34 3093 40.2 40.9 1770 36.0 36.5
(years) 35-44 2071 26.9 26.2 1357 276 274
45-54 1567 204 205 1066 216 211
55-64 960 125 124 730 148 149
Education <1 3857 50.2 544 1101 224 26.2
(years) 1-5 3079 40.0 37.8 2743 55.7 55.1
6-7 488 6.4 50 643 131 11.7
>8 267 35 28 436 8.9 7.0
Tobacco Non-consumer s (currently) 6547 85.1 82.0 3029 61.5 60.5
consumption Hand rolled cigarettes 319 42 24 898 182 18.6
Smokeless tobacco 664 8.6 0.3 135 27 38
Manufactur ed cigarettes (<5/day) 130 17 5.0 497 10.1 11.1
Manufactured cigar ettes (>5/day) 31 04 10.2 364 74 6.0
Alcohol intake Non-drinkers (currently) 5226 68.0 69.2 1888 384 41.6
Ex-drinkers 530 6.9 58 498 101 9.4
< 1 day/week 442 58 54 316 6.4 55
1-2 days/week 1146 14.9 15.0 1566 318 30.7
3-7 days/week 347 45 45 655 133 12.8
Alcoholic Non-drinkers (currently) 5226 68.0 69.2 1888 384 41.6
bever ages Ex-drinkers 530 6.9 5.8 498 101 94
(most Beer 404 52 43 573 116 9.0
frequently Traditional bever ages 1366 17.8 189 1796 36.5 374
consumed) Other alcoholic bever ages 165 22 17 168 34 26
Fruit intake < 1 day/week 2295 29.8 304 1299 264 26.2
1 day/week 1249 16.2 18.6 845 172 20.0
2 days/week 1464 19.0 19.7 981 199 21.0
3-7 days/week 2683 34.9 313 1798 36.5 327
Vegetable < 3 days/week 1446 18.8 223 1149 233 272
intake 3-4 days/week 2251 29.3 30.6 1571 319 331
5-6 days/week 1067 13.9 141 695 141 144
7 days/week 2927 38.1 330 1508 30.6 252

* within each variable the sum of the proportions may not be 100% due to rounding.



Tobacco consumption was strongly associated with drinking of alcoholic beverages (Table 2).
The odds favoring smoking tended to increase with increasing drinking amount categories, regardless
of the type of tobacco consumed, gender or place of residence. When comparing consumers of
different types of tobacco with non consumers, the ORs for 3-7 days/'week drinking, were: 9.19
(95%Cl: 5.70-14.8) in men, for manufactured cigarette smokers (> 5 cigarettes/day), and 2.13
(95%CIl: 1.01-4.50) in women, for manufactured cigarette smokers; 5.17 (95%Cl: 3.82—6.98) in men
and 1.94 (95%Cl: 1.02-3.69) in women, for hand-rolled cigarette smokers; 2.30 (95%Cl: 1.15-4.58)
in men and 3.69 (95%Cl: 2.56-5.33) in women, for smokeless tobacco consumers. In the analysis
stratified by place of residence the results remained similar, with the largest differences being
observed for the association between 3-7 days/'week drinking and manufactured cigarette smoking in
women, which was positive only in urban women (urban: OR=5.69, 95%CI: 2.65-12.19; rural:
OR=0.44, 95%Cl: 0.08-2.40).

Tobacco exposure was associated with traditional beverages drinking, regardless of the type
of tobacco consumed. When comparing hand-rolled cigarette smokers with non-tobacco consumers,
the ORs for traditional beverages drinking was 6.44 (95%Cl: 4.97-8.35) in men and 4.05 (95%Cl:
2.86-5.75) in women. Associations of a similar magnitude were observed for smoking manufactured
cigarettes (men, >5 cigarettes/day: OR=4.19, 95%CI: 2.67-6.56; women: OR=2.25, 95%CI: 1.27—
4.01) or consumption of smokeless tobacco (men: OR=2.77, 95%CI: 1.70-4.51; women: OR=3.68,
95%Cl: 2.92—4.64). In general those associations were stronger in urban than in rural areas, in both
genders (Table 3).

Beer drinking was positively associated with manufactured cigarette smoking in men
regardless of place of residence and in urban women, but inversely related with hand-rolled cigarette
smoking in men and with smokeless tobacco consumption in women, especially urban. When
comparing manufactured-cigarette smokers with non-tobacco consumers, the OR for beer drinking
were 7.32 (95%Cl: 4.76-11.3) in men (> 5 cigarettes/day) and 2.45 (95%CI: 1.44-4.18) in women.
Comparing hand-rolled cigarette smokers with non-tobacco consumers, the OR for beer drinking was
0.21 (95%CIl: 0.03-1.62) in urban and 0.13 (95%CI: 0.02-0.90) in rural men. In women the OR for
beer drinking (smokeless tobacco consumers vs. non-tobacco consumers) was 0.94 (95%Cl: 0.40—

2.20) in urban and 0.14 (95%Cl: 0.02-1.03) in rural areas (Table 3).
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Table 2. Oddsratios for alcoholic beverages intake, according to tobacco consumption status, adjusted for age and education.

Freguency of consumption

Non-drinkers Ex-drinkers <1 day/week 1-2 days/week 3-7 days/week
% % OR 95% CI % OR 95% ClI % OR 95% ClI % OR 95% ClI
Men (urban and rural areas)
Non-tobacco consumers 75.1 64.6 1 [reference] 58.0 1 [reference] 47.8 1 [reference] 414 1 [reference]
Tobacco consumers
Hand rolled cigarettes 9.2 184 277 1.88-4.09 20.6 4.00 2.49-6.39 28.1 5.49 413-7.31 259 5.17 3.82-6.98
Smokeless 31 17 0.66 0.25-1.79 25 115 0.42-3.14 50 249 1.44-4.28 49 2.30 1.15-4.58
Manufactured cigar ettes
<5 cig/day 9.9 9.0 121 0.78-1.87 10.8 173 1.02-2.94 11.8 2.09 1.53-2.87 149 321 2.10-4.89
>5 cig/day 2.7 6.2 2.58 1.42-4.70 8.2 3.86 2.09-7.14 74 4.24 2.81-6.41 12.9 9.19 5.70-14.8
Men (urban areas)
Non-tobacco consumers 84.6 80.9 1 [reference] 73.6 1 [reference] 61.8 1 [reference] 40.3 1 [reference]
Tobacco consumers*
Hand rolled cigarettes 16 2.6 185 0.52-6.58 18 181 0.22-15.10 6.6 6.66 2.69-16.48 84 10.6 3.95-2847
Manufactured cigar ettes
<5 cig/day 10.0 6.0 0.62 0.21-1.83 133 191 0.85-4.31 15.1 2.30 1.28-4.13 231 5.74 2.53-13.04
>5 cig/day 3.7 10.5 2.84 1.13-7.14 11.3 4.18 1.80-9.72 16.5 6.67 3.17-14.01 28.2 17.64 7.46-41.69
Men (rural areas)
Non-tobacco consumers 72.9 55.5 1 [reference] 479 1 [reference] 434 1 [reference] 419 1 [reference]
Tobacco consumers
Hand rolled cigarettes 114 273 3.27 2.15-4.97 33.2 4.88 2.90-8.23 35.3 5.38 4.00-7.23 322 4.82 3.54-6.57
Smokeless 35 2.7 0.87 0.31-2.46 35 142 0.46-4.41 6.0 2.66 1.47-4.82 6.6 2.67 1.31-5.46
Manufactured cigar ettes
<5 cig/day 9.8 10.8 1.68 1.03-2.72 9.2 1.64 0.81-3.31 10.8 1.99 1.36-2.90 12.0 2.46 1.50-4.03
>5 cig/day 24 3.8 2.12 0.91-4.90 6.1 3.70 1.30-10.52 4.4 3.03 1.82-5.05 7.4 5.62 3.07-10.27
Women (urban and rural areas)
Non-tobacco consumers 87.1 84.3 1 [reference] 79.6 1 [reference] 65.0 1 [reference] 61.2 1 [reference]
Tobacco consumers
Hand rolled cigarettes 34 49 1.49 0.84-2.62 8.0 2.90 1.48-5.67 111 3.96 2.75-5.70 7.0 1.94 1.02-3.69
Smokeless 7.3 85 118 0.71-1.93 9.1 1.49 0.88-2.51 19.6 3.26 2.55-4.18 27.8 3.69 2.56-5.33
Manufactured cigarettes T 22 22 0.90 0.40-2.06 33 1.50 0.75-3.00 4.3 2.42 1.35-4.36 4.0 2.13 1.01-4.50
W omen (urban areas)
Non-tobacco consumers 925 93.1 1 [reference] 89.9 1 [reference] 79.0 1 [reference] 68.5 1 [reference]
Tobacco consumers
Hand rolled cigarettes 0.4 0.8 244 0.59-10.19 22 7.58 2.28-25.21 31 11.67 4.86-28.04 14 3.64 0.59-22.36
Smokeless 4.6 37 0.98 0.42-2.24 35 121 0.40-3.65 11.7 4.46 2.62-7.59 19.3 4.14 1.62-10.60
M anufactured cigar ettes T 25 23 0.99 0.31-3.23 4.4 2.14 0.79-5.81 6.3 331 1.30-8.43 10.8 5.69 2.65-12.19
Women (rural areas)
Non-tobacco consumers 85.0 76.7 1 [reference] 70.4 1 [reference] 60.4 1 [reference] 57.7 1 [reference]
Tobacco consumers
Hand rolled cigarettes 4.5 84 1.65 0.89-3.07 132 2.96 1.36-6.44 13.7 3.40 2.29-5.07 9.6 1.92 0.94-3.88
Smokeless 83 127 137 0.75-2.50 14.2 1.74 0.95-3.19 222 3.07 2.33-4.03 31.8 3.68 2.45-5.53
Manufactured cigar ettes T 21 22 0.97 0.30-3.10 2.2 1.16 0.37-3.67 37 218 1.00-4.72 0.8 0.44 0.08-2.40

* the number of smokel ess tobacco consumers among men from urban areas was too small (n=13) and no estimates are provided for this group; T the number of women smoking =5 manufactured cigarettes per day was

too small in both urban (n=25) and rural (n=6) areas and the estimates are provided for smoking, regardless of the number of cigarettes consumed.
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Table 3. Oddsratios for alcoholic beverages intake (type), according to tobacco consumption status, adjusted for age and education.

Type of beverage more freguently consumed

Non-drinkers Ex-drinkers Beer drinkers Traditional beveragesdrinkers Other beveragesdrinkers
% % OR 95% ClI % OR 95% CI % OR 95% ClI % OR 95% ClI
Men (urban and rural areas)
Non-tobacco consumers 75.1 64.6 1 [reference] 65.4 1 [reference] 41.9 1 [reference] 61.8 1 [reference]
Tobacco consumers
Hand rolled cigarettes 9.2 184 2.67 1.81-3.94 04 0.09 0.02-0.38 34.6 6.44 4.97-8.35 37 0.74 0.30-1.82
Smokeless 31 17 0.65 0.24-1.76 0.0 - - 6.0 2.77 1.70-4.51 14 0.63 0.07-5.25
M anufactured cigar ettes
<5 cig/day 9.9 9.0 121 0.78-1.88 16.8 2.29 1.55-3.37 115 2.33 1.67-3.25 121 1.97 1.02-3.78
>5 cig/day 2.7 6.2 2.71 1.50-4.90 17.3 7.32 4.76-11.23 6.0 4.19 2.67-6.56 211 11.1 5.81-21.4
Men (urban areas)
Non-tobacco consumers 84.6 80.9 1 [reference] 66.8 1 [reference] 435 1 [reference] 65.3 1 [reference]
Tobacco consumers *
Hand rolled cigarettes 16 26 171 0.48-6.02 0.2 0.21 0.03-1.62 16.2 15.92 6.32-40.06 25 2.63 0.57-12.15
M anufactured cigarettes
<5 cig/day 10.0 6.0 0.62 0.21-1.81 15.0 213 1.19-3.83 225 484 2.29-10.20 9.2 152 0.64-3.57
>5 cig/day 37 10.5 2.87 1.14-7.21 18.0 6.82 3.37-13.84 17.8 9.87 4.19-23.22 229 10.22 3.76-27.76
Men (rural areas)
Non-tobacco consumers 72.9 55.5 1 [reference] 62.0 1 [reference] 419 1 [reference] 50.4 1 [reference]
Tobacco consumers
Hand rolled cigarettes 114 273 324 2.14-4.93 0.9 0.13 0.02-0.90 374 5.68 4.35-7.42 75 101 0.31-3.27
Smokeless 35 27 0.87 0.31-2.45 0.0 - - 6.4 2.75 1.62-4.67 57 2.00 0.20-19.59
M anufactured cigarettes
<5 cig/day 9.8 10.8 1.68 1.03-2.72 213 2.68 1.47-4.90 10.0 197 1.36-2.84 21.3 3.46 1.39-8.61
>5 cig/day 24 3.8 213 0.92-4.93 15.8 6.42 3.21-12.86 4.4 3.26 1.93-5.48 15.1 9.55 3.18-28.72
Women (urban and rural areas)
Non-tobacco consumers 87.1 84.3 1 [reference] 92.3 1 [reference] 59.5 1 [reference] 92.8 1 [reference]
Tobacco consumers
Hand rolled cigarettes 34 49 147 0.83-2.59 0.0 - - 125 4.05 2.86-5.75 2.8 101 0.13-7.90
Smokeless 7.3 85 1.16 0.71-1.91 2.0 0.41 0.20-0.85 24.2 3.68 2.92-4.64 22 0.35 0.08-1.50
M anufactured cigarettes t 2.2 22 0.90 0.40-2.03 57 2.45 1.44-4.18 3.8 2.25 1.27-4.01 2.3 0.73 0.27-1.94
Women (urban areas)
Non-tobacco consumers 92.5 93.1 1 [reference] 90.6 1 [reference] 64.1 1 [reference] 95.3 1 [reference]
Tobacco consumers
Hand rolled cigarettes 04 0.8 2.30 0.55-9.63 0.0 - - 6.1 19.24 7.48-49.51 0.0 - -
Smokeless 4.6 3.7 0.94 0.41-2.17 23 0.94 0.40-2.20 224 6.28 3.45-11.44 17 0.46 0.05-3.82
M anufactured cigarettes T 25 23 1.00 0.31-3.20 7.1 3.59 1.55-8.34 74 4.15 1.92-9.00 3.0 1.33 0.38-4.68
Women (rural areas)
Non-tobacco consumers 85.0 76.7 1 [reference] 97.5 1 [reference] 58.5 1 [reference] 85.1 1 [reference]
Tobacco consumers
Hand rolled cigarettes 45 8.4 1.65 0.89-3.07 0.0 - - 13.8 3.30 2.26-4.81 113 1.98 0.23-17.23
Smokeless 83 12.7 1.36 0.74-2.49 12 0.14 0.02-1.03 24.5 3.28 2.55-4.22 35 0.34 0.05-2.51
M anufactured cigarettes t 2.1 22 0.97 0.30-3.10 13 0.59 0.08-4.59 31 1.83 0.86-3.92 0.0 - -

* the number of smokel ess tobacco consumers among men from urban areas was too small (n=13) and no estimates are provided for this group; T the number of women smoking =5 manufactured cigarettes per day was

too small in both urban (n=25) and rural (n=6) areas and the estimates are provided for smoking, regardless of the number of cigarettes consumed.
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Regarding the association between tobacco and fruit consumption the OR for fruit intake (3-7 times/week)
were 0.60 (95%Cl: 0.42-0.86) in men (=5 cigarettedday) and 0.61 (95%Cl: 0.35-1.04) in women, for
manufactured cigarettes smokers compared to non-consumers, with similar point estimates for urban and rura
areas. However, in men, this association only remained statistically significant in rural areas (Table 4). Among
women, the manufactured cigarette smoking was positively associated with fruit intake once a week (OR=1.62;
95%Cl: 0.92-2.85), though statistically significant only in urban areas (urban: OR=2.26; 95%Cl: 1.05-4.87; rural:
OR=1.36; 95%CIl: 0.63—2.93). Smokeless tobacco consumption was positively associated with fruit intake (once
weekly) in both genders (men: OR=2.53, 95%Cl: 1.40-4.59; women: OR=1.51, 95%Cl: 1.07-2.14), but no
estimates could be computed for urban men due to the small number of smokeless tobacco consumers among the
males in this setting. No significant associations between hand-rolled cigarettes smoking and fruit intake were

observed in either gender (Table 4).
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Table 4. Oddsratios for fruit intake according to tobacco consumption status, adjusted for age and education.

Frequency of consumption

<l1day/week 1 day/week 2 days/week 3-7 days/week
% % OR 95% ClI % OR 95% ClI % OR 95% CI
Men (urban and rural areas)
Non-tobacco consumers 58.3 575 1 [reference] 61.7 1 [reference] 63.3 1 [reference]
Tobacco consumers
Hand rolled cigarettes 19.0 200 115 0.84-1.56 181 099 0.71-1.37 178 1.06 0.79-1.43
Smokeless 28 59 253 140-459 42 172 0.97-3.06 29 131 0.74-233
Manufactured cigar ettes
<5 cig/day 119 11.0 090 0.61-1.32 11.8 087 0.60-1.26 100 0.72 0.49-1.05
25 cig/day 8.0 56 067 0.43-1.06 42 047 031-0.70 60 060 0.42-0.86
Men (urban areas)
Non-tobacco consumers 64.8 69.8 1 [reference] 74.8 1 [reference] 73.6 1 [reference]
Tobacco consumers*
Hand rolled cigarettes 2.8 6.6 256 0.86-7.64 52 238 095597 34 159 0.64-3.95
M anufactured cigar ettes
<5 cig/day 16.8 133 074 0.34-158 112 054 0.28-1.04 10.6 056 0.31-1.00
>5 cig/day 15.6 103 063 0.35-1.13 87 047 0.26-0.84 123 0.73 0.44-1.20
Men (rural areas)
Non-tobacco consumers 55.9 54.4 1 [reference] 58.4 1 [reference] 59.5 1 [reference]
Tobacco consumers
Hand rolled cigarettes 25.3 243 104 0.75-1.44 216 086 0.62-1.21 236 096 0.70-1.32
Smokeless 3.7 6.6 215 1.14-4.04 50 150 0.82-2.71 37 116 063-212
Manufactured cigar ettes
<5 cig/day 10.0 104 099 0.65-1.52 120 105 0.68-1.62 97 081 051-1.29
25 cig/day 5.0 42 080 0.42-1-50 30 053 0.30-0.96 35 057 0.33-0.97

Women (urban and rural areas)

Non-tobacco consumers 81.3 77.4 1 [reference] 81.8 1 [reference] 85.6 1 [reference]
Tobacco consumers

Hand rolled cigarettes 6.1 58 111 0.72-1.71 56 109 0.73-161 33 066 042-1.05
Smokeless 9.8 126 151 1.07-214 103 125 0.92-1.71 92 115 0.83157
M anufactured cigarettes T 2.8 43 162 0.92-2.85 23 083 044158 18 061 035104
Women (urban areas)
Non-tobacco consumers 87.9 82.9 1 [reference] 92.4 1 [reference] 922 1 [reference]
Tobacco consumers
Hand rolled cigarettes 15 09 069 0.16-3.01 11 083 025278 05 042 011-1.63
Smokeless 71 86 142 0.81-249 44 077 042-1.42 49 106 056-2.03
M anufactured cigarettes T 35 76 226 1.05-487 21 060 0.25-1.46 24 071 0.34-1.49
Women (rural areas)
Non-tobacco consumers 78.4 75.6 1 [reference] 78.0 1 [reference] 825 1 [reference]
Tobacco consumers
Hand rolled cigarettes 8.1 73 107 0.68-1.69 72 105 0.69-161 46 065 0.39-1.06
Smokeless 11.0 138 148 0.98-2.23 125 133 0.93-1.90 114 115 0.79-1.66
M anufactured cigarettes T 2.6 32 136 0.63-293 23 099 044223 15 061 0.29-1.27

* the number of smokeless tobacco consumers among men from urban areas was too small (n=13) and no estimates are provided for this group; T the number
of women in smoking >5 manufactured cigarettes per day was too small in both urban (n=25) and rural (n=6) areas and the estimates are provided for
smoking, regardless of the number of cigarettes consumed.
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Hand-rolled cigarette smoking was positively associated with vegetable consumption in men but inversely
in women. The OR for daily vegetable intake was 2.24 (95%CIl: 1.71-2.94) for men and 0.61 (95%Cl: 0.41-0.91)
for women. Among women, the inverse association was observed only in rural areas (urban: OR=5.91, 95%ClI:
1.10-31.70; rural: OR=0.52, 95%CI: 0.34-0.78). Manufactured cigarette smoking was inversely associated with
vegetable intake in both genders. The OR for 3-4 days/week vegetable consumption was 0.58 (95%CI: 0.42-0.81)
in men (<5 cigarettes/day) and 0.45 (95%CIl: 0.26-0.76) in women. When sratifying by place of residence, the
point estimates remained similar, both in men and women. No significant association between smokeless tobacco

consumption and vegetabl e intake was observed in either gender (Table5).
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Table 5. Oddsratios for vegetable intake according to tobacco consumption status, adjusted for age and education.

Frequency of consumption
<3 days/week 3-4 days/week 5-6 days/week 7 days/week
% % OR 95% CI % OR 95% ClI % OR 95% CI

Men (urban and rural areas)

Non-tobacco consumers 63.3 63.1 1 [reference] 55.7 1 [reference] 56.7 1 [reference]
Tobacco consumers

Hand rolled cigarettes 115 175 158 1.21-2.08 246 227  1.66-3.10 243 224 171-294
Smokeless 37 46 128 074221 41 115 0.64-2.04 25 070 0.38-126
Manufactured cigar ettes
<5 cig/day 15.0 86 058 0.42-081 94 070 0.48-1.02 110 083 0.62-1.10
25 cig/day 6.4 61 092 0.60-141 6.2 113 0.68-1.90 55 097 0.63-151
Men (urban areas)
Non-tobacco consumers 727 74.1 1 [reference] 61.2 1 [reference] 65.6 1 [reference]
Tobacco consumers*
Hand rolled cigarettes 2.8 44 165 0.69-3.92 42 199  0.68-5.82 57 233 1.00-542
Manufactured cigar ettes
<5 cig/day 14.3 98 069 040-1.22 151 140 0.76-2.57 157 131 0.88-1.95
25 cig/day 10.3 116 116 0.61-2.19 194 229  1.09-481 130 144 0.78-2.65
Men (rural areas)
Non-tobacco consumers 59.8 58.9 1 [reference] 54.7 1 [reference] 54.4 1 [reference]
Tobacco consumers
Hand rolled cigarettes 155 229 149 1.13-1.98 292 202 1.47-2.79 292 203 152-270
Smokeless 44 61 140 0.80-2.45 45 113  0.63-2.04 31 074 040-1.36
Manufactured cigar ettes
<5 cig/day 155 82 054 0.350.80 81 056 0.36-0.89 98 070 048-101
25 cig/day 48 39 082 047-1.46 34 080 0.42-155 35 084 046-1.55
Women (urban and rural areas)
Non-tobacco consumers 79.8 84.3 1 [reference] 79.5 1 [reference] 825 1 [reference]
Tobacco consumers
Hand rolled cigar ettes 5.6 50 0.86 0.58-129 56 089  0.58-1.37 45 061 041-091
Smokeless 9.8 85 084 060-1.17 126 115 0.80-1.64 112 087 0.62-1.22
Manufactured cigar ettes T 4.8 23 045 0.26-0.76 2.3 0.48 0.24-0.92 18 034 0.18-0.62

Women (urban areas)

Non-tobacco consumers 85.3 937 1 [reference] 87.7 1 [reference] 88.1 1 [reference]
Tobacco consumers

Hand rolled cigarettes 0.1 11 727 122-4333 23 1337 1.96-91.06 1.1 591 1.10-3170
Smokeless 9.2 23 023 0.11-049 69 057 025133 81 056 0.26-1.22
Manufactured cigar ettes T 54 29 051 024-1.08 31 0.53 0.15-1.86 26 044 014-1.36
Women (rural areas)
Non-tobacco consumers 76.9 79.1 1 [reference] 77.0 1 [reference] 80.9 1 [reference]
Tobacco consumers
Hand rolled cigar ettes 85 71 082 054124 6.6 074 0.47-1.16 55 052 0.34-0.78
Smokeless 101 119 114 081-161 142 135  0.92-1.96 121 096 0.66-1.40
M anufactured cigarettes T 45 19 041 0.19-0.88 21 045 0.21-096 15 030 015060

* the number of smokeless tobacco consumers among men from urban areas was too small (n=13) and no estimates are provided for this group; T the number
of women in smoking >5 manufactured cigarettes per day was too small in both urban (n=25) and rural (n=6) areas and the estimates are provided for
smoking, regardless of the number of cigarettes consumed.
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DISCUSSION

Our results from a country under epidemiologic transition, in the earlier phases of the tobacco
epidemic, show that the use of distinct types of tobacco is associated with different dietary choices.
Positive associations were found between tobacco use and acohol drinking, regardless of type of
tobacco consumed, but differences were observed according to the main type of alcoholic beverage
consumed, with the smoking of hand rolled cigarettes and the consumption of smokeless tobacco
being negatively associated with beer drinking. Manufactured cigarette smokers exhibited a less
frequent intake of fruit, but a consistently negative association between smoking of manufactured
cigarettes and vegetable intake was observed only in women. Conversely, smokeless tobacco
consumption and hand-rolled cigarette smoking were not inversely related to fruit and vegetable
intake. This pattern was relatively consistent across urban and rural areas, with the observed
differences being explained either by random variation or heterogeneity in the tobacco consumption
patterns across urban and rural areas.

To our knowledge this is the first report addressing this topic in an African country, based on
alarge representative sample of the Mozambican population, but some limitations need to be pointed.
Unfortunately no validation of the method used for assessing fruit and vegetable intake could be
accomplished. The recall of the frequency of usual consumption depends on the participants’ memory
adthough compared to methods referring to more recent periods, such as a 24-hour recall, it is
expected to minimize the effects of the daily or weekly variability [38]. The questionnaire employed
the generic terms “vegetable” and “fruit”, rather than specific varieties of these food groups which
may contribute for inaccurate reporting. Although misclassification is expectedly non-differential,
probably driving the associations conservatively towards the null, we cannot dismiss the possibility
that it may differ across the urban and rural settings or dependent on the main type of tobacco
consumed. The latter, however, could hardly be responsible for a bias responsible for the differences
observed across settings or types of tobacco consumed. Either way, it is unlikely the validity of our
conclusions is compromised by such misclassification. Also, as for alcoholic beverages intake, only

the frequency of consumption was assessed and it was not possible to estimate the quantity consumed.
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The frequency of consumption, however, is likely to reflect the quantity consumed and our results
clearly show that the magnitude of the association between tobacco consumption and acoholic
beverages increased with increasing drinking frequency. In our study, the frequency of consumption
was recorded only for the more usual type of alcoholic beverage consumed, but this option is not
expected to compromise our conclusions, given the consistency of the associations for different types
of beverages.

The association between manufactured cigarette smoking and dietary intake may be
confounded by other factors such as prohibitive costs of vegetable and fruits, recent migration to
urban places or loss of livelihood or stress or staying away from family or socio-economic condition.
Unfortunately, no data on the family income, specific indicators of socioeconomic position or
migration to urban areas were available for the present analysis. These aspects were partially
accounted by including education in the multivariate models, and by conducting stratified analyses
according to gender and place of residence. The analyses were also conducted for specific types of
tobacco consumption, which have different frequencies across urban and rural areas.

Our findings confirm a well-known relationship between smoking and acohol
consumption,[15-22, 39] but aso enable further discussions on this subject as they add to the previous
studies information on the type of tobacco used and the discrimination of alcoholic beverage
consumed. Manufactured cigarette smoking tends to cluster with all different types of acoholic
beverages analysed while the pattern of the association between other types of tobacco use and each
type of alcoholic beverage was clearly different. While traditional beverages drinking was associated
with al different types of tobacco consumed, beer drinking was inversely related with hand-rolled
cigarette smoking in men and with smokeless tobacco consumption in women. Thisis probably due to
the fact that both hand-rolled cigarette smoking and smokeless tobacco are the traditional forms of
tobacco use, more frequent in rural regions where the access to manufactured cigarettes and beer
drinking, expected to increase with urbanization, is probably more difficult and the determinants of its
use may differ in urban and rural areas. Another possible reason is the extreme poverty of the majority
of the rural population that could contribute to the pattern of alcohol and tobacco consumption, since
manufactured cigarettes and beer are more expensive and less accessible to this population. Although
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no such data is available in the dataset made available for our analysis, a recent STEPS survey
conducted in Mozambique showed that approximately two thirds of the adult M ozambican population
has an annual family income lower than 400 United States dollars (data not shown).

Unfortunately, our study quantifies the association between the most frequent forms of
tobacco consumption and alcohol, fruit and vegetable intake, but no conclusions can be drawn
regarding the consumption of more than one type of tobacco simultaneously. However, our gender-
specific estimates are consistent across urban and rural areas, and we may assume that different forms
of tobacco use do not coexigt frequently or to a large extent and that there is an association between
consumption patterns and gender and place of residence.[11]

Smoking manufactured cigarettes was inversely related with the frequency of fruit and
vegetable intake in both genders. Several studies have reported that compared to smokers, non-
smokers are more likely to consume fruit and vegetable[20-35, 40, 41] items rich in fibre,
antioxidants, and phytochemicals.[42, 43] These results are also consistent with those obtained when
nutrients, insgtead of food items, were analysed. Several studies have found that non-smokers had
higher intakes of vitamins, antioxidants, and fibre,[22, 32, 41, 44, 45] which are found in vegetable
and fruit. However, despite the well documented inverse association between manufactured cigarette
smoking and fruit and vegetable consumption, in our study smokeless tobacco use was positively
associated with fruit intake. This result is consistent with those obtained by Stegmayr et al in Sweden,
who showed that plasma levels of antioxidant vitamins are not reduced in snuff dippers asthey arein
smokers, possibly due to the combined result of higher intake and lower expenditure of ascorbate and
tocopherols in those who use smokeless tobacco.[46] However, it is not possible to determine the
extent to which the higher levels of plasma antioxidants in consumers of smokeless tobacco compared
to smokers can be attributed to higher consumption of fruit and vegetable or lower expenditure of
nutrients contained in those food items. Inversely, Accort et al.[39] and Giraud et al,[47] in the United
States, showed that smokeless was associated with low fruit and vegetable intake. However, all the
previous studies come from high income countries in an advanced phase of smoking epidemic, with
high level of urbanization, western culture and where the determinants of the consumption of each
type of tobacco are probably distinct from those from low income countries.
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In Mozambique, manufactured cigarette smokers have a lower intake of fruit and vegetable
and a higher alcohol intake, consigently with the tendency for health behavior to cluster.[48, 49]
However this association was not consistent across other types of tobacco consumed. Hand-rolled
cigarette smokers and smokeless tobacco consumers showed, in general, a healthier diet, especially in
rural areas. We may speculate about the existence of a construct that joins different aspects of a less
urban lifestyle such as eating healthier (namely more fruit and vegetable), being physically more
active (inherent to a more rura environment), drinking traditional food and beverages (including
traditional alcoholic beverages) and using non-manufactured ways of tobacco use (such as hand-rolled
and smokeless). The urban construct, on the other hand, may aggregate unhealthier choices. Our
results suggest that lifestyles are culturally determined and that the pattern of association of lifestyle
behaviours also differs across societies.

Although this epidemiological study was not specifically designed to assess the role of social
aspects on the association between smoking and other health-related behaviors, we agree that socio-
economic exposures and urban-rural migrations should be accounted in future investigations.

This study adds to previous research on this subject a greater knowledge on the association
between different forms of tobacco exposure and the consumption of alcoholic beverages (including
traditional beverages), fruit and vegetable. These findings suggest the importance of knowing, in
depth, how health behaviors are distributed and how they cluster in Mozambique, namely for

etiological research and design of health promotion programs.
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