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Background. Survey data on the prevalence of use
of oral snuff (toombak) and cigarette consumption ac-
cording to various demographic factors are needed in
the Sudan.

Methods. A house to house cross-sectional survey of
a random population sample of 4,535 households was
performed. Of the 23,367 household members identi-
fied, 21,648 (92.6%) eligible individuals were ques-
tioned about tobacco use.

Results. Among children and adolescents (4-17 years)
prevalence of tobacco use was quite low (2%, range
1-2%), but there was an abrupt increase up to 25% in
late adolescence. Among the adult population aged 18
years and older the prevalences of toombak use (34%)
and cigarette smoking (12%) among males were signifi-
cantly higher than among females (2.5 and 0.9%, respec-
tively). The prevalence of toombak use among the male
population aged 18 years and older was significantly
higher in the rural than in the urban areas (35% vs
24%), while cigarette smoking had a higher prevalence
in urban areas (18% vs 12%). The highest rates of toom-
bak use were found in rural areas among the male
population ages 30 years and older (mean 46.6%,
range 45-47%).

Conclusions. In view of the high prevalence of to-
bacco use, especially of toombak, among the popula-
tion surveyed, there is an urgent need to educate the
public on the health consequences of these hab-
its.
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INTRODUCTION

A causal association between use of smokeless to-
bacco and oral cancer has been documented by studies
from Western and Asiatic countries [1,2]. Oral snuff
use has also been shown to be etiologically linked with
cancers of the esophagus, pancreas, kidney, and urinary
bladder [1,2] and with the etiology of dental caries,
tooth abrasion, periodontal disease, and gingival reces-
sion, leading to tooth loss [3-5]. Tobacco, in oral snuff
form, is locally called toombak—a mixture of tobacco
powder and sodium bicarbonate—and is used widely in
the Sudan. Clinical and epidemiological studies have
indicated an etiologic association between toombak use
and oral cancer [6-9]. Chemical analyses of toombak
and of saliva of toombak users have revealed unusually
high levels of tobacco carcinogens, in particular the to-
bacco-specific N-nitrosamines, compared with other
forms of smokeless tobacco [10-12]. Experimental stud-
ies have shown that these tobacco carcinogens cause
cancer in animals [13,14]. Since its introduction 400
years ago, toombak has played an important role in
the life of the Sudanese people but national figures of
toombak use or of cigarette smoking are unknown. The
aim of the present study was to provide a comprehen-
sive evaluation of the prevalence of toombak use and
cigarette smoking for the Nile State of the Sudan; along
with the specific aim of providing data for the design
of intervention programs.

Most published studies on the use of tobacco in devel-
oping countries have been either hospital based or
drawn from convenience samples and are limited to
small data bases. The novelty of this study is that the
study population described here was drawn from a ran-
dom sample of inhabitants in the Nile province of the
Sudan and involves over 20,000 interviews conducted
under the auspices of an international collaboration.

A preliminary report based on a smaller sample of
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this work was published in a review article [7]. This
paper presents a comprehensive description of the full-
scale population survey. It contains a detailed descrip-
tion of the sampling methods used, including house-to-
house survey procedure, and detailed findings on the
prevalence of toombak use and cigarette smoking by
age, gender, urban/rural residence, and age of initiation
as well as the risk for adoption of the habit. These points
have implications for future preventive programs.

MATERIAL AND METHODS

Sample

Using a representative sample of the household popu-
lation, data on the prevalence of tobacco use was col-
lected from the Nile State (Fig. 1) as part of an annual
national program by the Oral Cancer Campaign and
Toombak Research Centre, Khartoum. The Nile State
is 340,655 km? in area and, according to the 1983 cen-
sus, the population size of the Nile State is a little over
half a million, 3% of the total population of Sudan. The
total number of households in the Nile State is 104,416.
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Of these, 27,108 are urban and 77,308 rural. The sam-
ple frame for the study was based on the Sudan Demo-
graphic Health Survey carried out by the Department
of Statistics, Ministry of Finance and Economic Plan-
ning in 1992 [15]. Based on the limited available infor-
mation, the study sample was fixed at 5,000 households,
which represented 5% of the total households of the
Nile State. The total sample was intended to include
the urban, the rural, and the seminomadic populations.
However, it proved impossible to include the nomadic
population. Two major residential population groups
were included, town councils to represent the urban
populations and rural councils to represent the rural
and the seminomadic populations. The two-stage clus-
ter sampling method with a self-weighting design was
used [16]. In this two-stage cluster sampling, the popu-
lation was divided into a number of clusters or primary
sampling units (i.e., towns or villages) of which each
cluster consisted of a number of secondary sampling
units (households). At the first stage a sample of towns
and permanent and seminomadic villages was chosen

O Rural councils

O Town councils
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FIG. 1. Study are in the Nile province of the Sundan.
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by systematic random sampling with a probability pro-
portional to their size. The method allowed equal proba-
bility of any village or town being included in the survey
(Appendix). Then at the second stage, from each town
or village a sample of residential wards, ahia sakania,
were selected with a probability proportional to their
total number of households.

The selection of the target households in a residential
ward was completed in the field by systematic random
choice of occupied households using the ration distribu-
tion lists, which were available in all towns and villages.
These lists contained a comprehensive list of all house-
holds. The method allowed equal probability of any
household of a randomly selected town or village being
included in the survey. Substitution up to 10% was
made in permanent and seminomadic villages to cater
for loss due to mobility to towns. In asampled household
all occupants over the age of 4 years represented the
target household sample. Toombak use or cigarette
smoking was defined as self-reported daily use of these
products. No attempt was made to validate usage of
tobacco and self-reported use was considered to repre-
sent pattern of use. The project was approved by the
Federal and the State Ministries of Health. The purpose
of the study was explained to the subjects and the com-
munity representatives and assurance of participation
in the study was established.

Instruments

Using direct interviews, data were collected by
trained personnel; the chosen occupied households in
residential wards were visited by field personnel to
carry out the interviews. A household questionnaire in
Arabic language was used to list information, including
geographical location of residence, age, and gender. In-
formation on toombak use and cigarette smoking was
collected from all members of the household age 4 years
or older. The men, women, and children were inter-
viewed in the presence of their co-inhabitants, spouses,
and parents in acommunity setting. If the visit made by
field personnel to a named household was unproductive
(occupants were not present) after two attempts, then
the household was replaced by a substitute household
previously selected by the same method from the substi-
tution list.

Statistical Methods

Data were examined through the use of frequency,
cross-tabulations, and comparison of means. The x? test
(by the Mantel-Haenzel procedure) was used to deter-
mine if significant gender and geographic location of
residence differences exist for tobacco use. The t test
was performed to examine the differences in tobacco
use in relation to age and gender.
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RESULTS

The Study Population

Of the 104,416 total households in the Nile State, a
sample of 5,000 households was selected; 1,310 (32%)
were urban and 3,690 (68%) were rural. A preliminary
report was published in 1994, but it included only a
smaller sample of the study, 2,868 males [7]. In the
present study, 4,535 (90.7%) households comprising
23,367 identified residents were visited. Persons below
the age of 4 years (1,685) were considered not eligible
for questioning about tobacco habits, thus, 21,648 indi-
viduals were interviewed: 34 subjects had missing val-
ues, and a complete data set on all parameters was
available on 21,594 individuals. Of these, 11,068
(51.3%) were males, 10,526 (48.7%) were females. The
Census department advised that the nomadic popula-
tion should be excluded because they could not be lo-
cated during the period of the survey.

Consumption of Tobacco

In 60% of all households at least one member used
toombak, whereas in 30% of these households at least
one member smoked cigarettes. The prevalences of
toombak use and cigarette smoking in the entire popu-
lation of age 4 years or older were 12.6 and 6.6%, respec-
tively.

Age and Gender

Significant differences were found in prevalences of
toombak use and of cigarette smoking by age and gen-
der. A significantly higher proportion of males than
females were toombak users (23.0% vs 1.7%; x> = 2,218,
P < 0.0001). Similarly, cigarette smoking was also sig-
nificantly higher among males (12.1% vs 0.7%; x° =
1,136.4, P < 0.0001) compared with females. Tobacco
consumption was almost nonexistent among females
and therefore in this report our analysis in detail is
limited to male respondents. The age-specific preva-
lences for toombak use and cigarette smoking among
males are summarized in Table 1. The results showed
an overall significantly low prevalence for toombak use
(1.7% vs 34.1%; x> = 1,482, P < 0.0001) among children
and adolescents (4-17 years) compared with adults.
Toombak use among the 18- to 29-year-old group was
significantly lower than among the older adults (24.7%
vs 40.7%; x?> = 199.6, P < 0.0001). The highest rates of
toombak use were reported in the oldest age group,
70 years or older (47.0%). Similarly, the prevalence of
cigarette smoking was low among children and adoles-
cents (4-17 years) compared with adults (0.7% vs
11.9%). Among the adults prevalence was lowest in the
18-29 age group (12.9%) and greatest in the 30—39 age
group (25%). The prevalence declined from the age of
40 years upward.
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TABLE 1 TABLE 3
Use of Toombak and Cigarettes among Males Risk of Adopting Tobacco Habit by Age among Males and Females
Toombak Cigarettes Both Toombak odds Cigarettes
Age No. (%) (%) (%) Age Gender ratio odds ratio
4-17 3,795 1.7 0.7 0.3 4-17 M 1.04 (2.02-0.54) 0.95 (2.92-0.31)
18-19 556 11.3 1.7 1.8 F 2.28 (13.65-038) 0.00
20-21 587 20.6 7.2 2.7 18-29 M 1.30 (1.62-1.04) 1.49 (1.49-0.85)
22-29 1,836 30 17.4 6.2 F 0.58 (1.8-0.19) 1.45 (4.78-0.44)
30-39 1,533 39.3 25.0 11.5 30-39 M 1.22 (1.55-0.97) 0.88 (1.15-0.67)
40-49 1,065 40.2 22.1 8.7 F 0.34 (1.02-012) 0.25 (1.12-0.06)
50-59 773 41.4 20.8 8.9 40-49 M 1.35 (1.75-1.04) 0.85 (1.17-0.62)
60-69 587 40.9 16.9 7.0 F 0.83 (1.64-0.42) 1.69 (5.27-0.54)
70-79 336 47.0 15.5 8.9 50-59 M 1.07 (1.45-0.79) 0.98 (1.41-0.68)
18+ 7,273 34.1 11.9 8.4 F 0.39 (1.04-0.79) 1.70 (5.13-0.56)
All 11,068 23.0 12.1 5.5 60-69 M 1.06 (1.5-0.75) 1.53 (2.40-0.97)
Rural F 1.94 (4.75-0.75) 0.00
4-17 2,728 1.9 0.8 0.4 70+ '\,f 2'2471 8’25:8?% 8'3(1) (1.53-0.43)
18-19 349 16.0 5.4 2.6 ' S '
20-21 391 26.1 76.9 3.3
22-29 1,236 325 17 9.2
30-39 981 45.9 23.9 11.5
40-49 679 47.0 21.9 8.7 18-29 years (0.6%), 30-39 years (1.0%), 40-49 years
50-59 495 47.1 21.4 8.9 (1.3%), 50-59 years (2.2%), 60-69 years (1.5%), 70 or
60-69 386 45.3 17.1 7.0 older (3.5%).
70-79 269 4r.0 15.5 8.9 In our sample, adult males are significantly older
18+ 4,786 35.4 11.9 9.0
All 7’514 230 121 55 than adult females (mean 27.9 vs 25.6, P < 0.0001),
whereas the mean age for prevalence of toombak use
Urban among males compared with females (39.6 vs 45.3
4-17 1,067 1.0 0.4 0.1 g S comp . ;
18-19 207 34 1.9 05 years) was significantly lower (t = 4.59, P < 0.0001,
20-21 196 9.7 7.7 15 95% ClI 3.3-8.2). Like among males, prevalence of toom-
22-29 600 19.0 10.8 6.2 bak use among females increased as age increased,
80-39 552 215 21.0 8.7 while the prevalence of cigarette smoking among fe-
40-49 386 28.2 22.3 6.7 | t losel lated t The hiahest
50-59 278 313 198 65 males was not so closely related to age. The highes
60-69 201 32.3 16.4 8.0 odds ratio for toombak use among males was seen in
70-79 67 46.3 17.9 9.0 the 30-49 age groups (Table 3).
18+ 2,487 235 17.9 6.3
All 3,554 16.7 12.6 4.4

Among females the prevalence rates of toombak use
and cigarette smoking were low compared with males
(Table 2). The rates of toombak use by age groups were
4-17 years (0.2%), 18-29 years (0.9%), 30-39 years
(1.7%), 40-49 years (4.0%), 50-59 years (5.0%), 60—69
years (7.7%), 70 or older (14.0%), while the rates for
cigarette smoking by age group were 4-17 years (0.2%),

Urban vs Rural

The prevalence of toombak use among the male popu-
lation aged 18 years and older was significantly higher
in the rural than in the urban areas (35% vs 24%),
while cigarette smoking had a higher prevalence in
urban areas (18% vs 12%). The highest rates of toombak
use were found in rural areas among the male popula-
tion aged 30 years and older (mean 46.6%; range 45—
47%).

TABLE 2
Use of Toombak and Cigarettes by Sex for Urban and Rural Populations
Urban Rural All
Male Female Male Female Male Female
(n = 3,554) (n = 3,294) (n = 7,514) (n = 7,232) (n = 11,068) (n = 10,526)
(%) (%) (%) (%) (%) (%)
Toombak 16.7 2.3 23.0 1.0 23.0 1.7
Cigarettes 12.6 0.8 121 0.3 12.1 0.7
Both 4.4 0.3 5.5 0.3 5.5 0.3
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Mantel-Haenzel analyses were conducted to deter-
mine the age-adjusted risk of being a toombak user in
urban vs rural areas of residence. Among children and
adolescents (4-17 years), the risk of adopting the habit
of toombak use was more prevalent in the rural areas
than in the urban areas (1.9% vs 1.0%). In both rural
and urban populations, toombak use continued to rise
with increasing age. The peak of the prevalence of toom-
bak use in the male rural population (47%) came around
40 years of age with a significantly lower level (28%)
in the urban population at this age.

Adult rural populations 18 years and older had twice
the risk of being toombak users compared with urban
populations, and the difference was statistically signifi-
cant (prevalence ratio 2.14; 95% CI 1.93-2.39). The risk
of being a cigarette smoker was slightly higher in urban
compared with rural populations but the difference was
not statistically significant (prevalence ratio 1.02; 95%
Cl 0.90-1.16).

The tendency of being a user of toombak was well
established in early adulthood (Table 1) and increased
with increasing age and was significantly (x? = 107.7;
P < 0.0001) higher in rural than in urban populations
(prevalence, 20.5% vs 12.3%) (prevalence ratio 1.8, 95%
Cl1 1.63-2.05). The tendency of being an exclusive ciga-
rette smoker or regular user of both products was lower
than that for exclusive toombak use. In both the urban
and the rural populations cigarette smoking was less
prevalent than toombak use (Table 2).

DISCUSSION

This study presents the findings of the full-scale sur-
vey of the prevalence of tobacco usage in the Nile State.
It was the first endeavor to provide the most reliable
and valid information for the whole of the Nile State
on the prevalence of tobacco use. The study is part of
an ongoing health program in the Sudan aiming to
establish the prevalence of tobacco use on a state-by-
state basis for the country.

The study clearly documented that the prevalence
of toombak use was as high as 12.6% in the entire
population of the Nile State (age 4+ years). This preva-
lence was sevenfold higher than the estimates sug-
gested previously [6] and was at least twofold higher
than any reported rates of oral snuff use from high-
prevalence areas in North America, Sweden, Norway,
Nigeria, and South Africa [17-24]. Nasal snuff as prac-
ticed in the United States, Europe, and some areas in
Africa[1,2] and the practice of chewing tobacco as found
in Asia [1] and the United States were not seen in the
study area. In Nigeria, a prevalence study has shown
that use of oral snuff was only 1/4 of the prevalence
recorded in our study [24].

The prevalence of cigarette smoking in the entire
population of the Nile State was far lower than toombak
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use. History and cultural heritage indicate that toom-
bak was introduced to the Sudan 400 years ago, while
cigarette smoking was rare before 1940 and conse-
quently is not a deep-rooted characteristic of the people
of the Sudan. Cigarette smoking was, however, more
popular in the 1950s and 1960s. In the 1970s through
1990s, along with the rise in cigarette prices, the use
of toombak increased and toombak manufacturers be-
gan to advertise and promote this product by opening
shops specializing in sales of particular brands of toom-
bak. This has resulted in the lower rates of cigarette
consumption and the high rates of toombak use found
in the present study.

Toombak use and cigarette smoking were confined
almost exclusively to males. Little is known about fac-
tors that contribute to this gender difference. Some of
the differences found might reflect underreporting by
females, since it is generally accepted by the people of
the Sudan that females tend to deny these habits while
use of these products by males is perceived as more
socially acceptable. However, a male dominance of oral
use of tobacco has also been reported from the United
States and Sweden [1,2]. In Southern parts of the
United States, however, elderly women indulge exten-
sively in the habit of oral snuff use [25].

Among males toombak use showed an evident posi-
tive age gradient, with low prevalence before the age
of 17 years. This pattern of use is similar to the evolu-
tion of use of smokeless tobacco in the United States.
At the turn of the century smokeless tobacco use in
the United States was particularly high among persons
over the age of 50 years [17]. This positive age gradient
of use smokeless tobacco in the United States was re-
placed in recent years by an inverse gradient as in other
countries [18-24]. The age profile of the prevalence of
toombak use in the Sudan provides a good opportunity
for preventive action.

The higher prevalence of toombak use in the rural
than in the urban areas probably reflects lower socioeco-
nomic status, as well as a reduced influence of western
culture on smoking habits and the strength of the tradi-
tional cultural practices of the rural population. The
continued toombak use until old age, the high nicotine
content, and the use of natron (sodium bicarbonate)
in its processing all suggest that toombak is a highly
addictive substance [10]. The relatively low prices of
toombak together with a high availability of the product
make preventive measures very important.

In addition to the high prevalence of toombak use, a
substantial number of people used toombak as well as
smoked cigarettes throughout their adulthood. The
health implications of this exposure can be tremendous.
Lack of relevant data, however, has made it difficult to
correlate toombak use and cigarette smoking patterns
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with related morbidity and mortality in the Sudan. Nev-
ertheless, the highest rates of buccal cancers in a non-
Asiatic country have been reported from the Sudan [8]
and an etiological association with toombak use has
been documented [9]. In previous retrospective studies
[4] and in biopsies taken from subjects from this study
[26] squamous cell carcinoma and keratotic mucosal
lesions were found mainly at the sites of toombak place-
ment. Ongoing projects in our group are examining fur-
ther this relationship between toombak use and the
development of oral precancer and cancer. We have
shown that toombak contains extraordinarily high lev-
els of carcinogens, in particular the tobacco-specific ni-
trosamines, compared with other forms of snuff used
in western countries [10,11]. The levels of these carcino-
gens are much higher in toombak than in any pre-
viously reported type of snuff [10]. We have also demon-
strated unusually high levels of TSNAs in saliva of
toombak users [11]. High risk for neoplastic changes in
the oral mucosa is therefore a possible consequence of
the prolonged use in the study areas. The high preva-
lence of toombak use among the Sudanese and high
levels of carcinogenic TSNAs in toombak emphasize the
major health risk associated with toombak use in the
Sudan. Public awareness should be increased, and
health education and other active measures to curb the
habit especially among children should be encouraged.

APPENDIX

Toombak Use and Cigarette Smoking in the Nile State of
the Sudan: Population Studied

Total households 104,416
Urban households 27,108 (26.0%)
Rural households 77,308 (74.0%)
Total households selected 5,000 (4.8%)
Urban households selected 1,310 (4.8%)
Rural households selected 3,690 (4.8%)
Households visited 4,535 (90.7%)
Subjects in households visited 23,367
Subjects interviewed 21,648 (92.6%)
Informative cases 21,594 (92.4%)
Males interviewed 11,068 (51.3%)
Females interviewed 10,526 (48.7%)
Household use of tobacco®
Toombak 2,721 (60%)
Cigarettes 1,360 (30%)
Toombak use reported
Males 2,545 (23.0%)
Females 181 (1.7%)
Smoking reported
Males 1,339 (12.1%)
Females 7 (0.7%)
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