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Abstract

Introduction: In Sudan, tobacco use is common; it is used in some form by
20% of the population. As most users start during adolescence, we aimed to
determine the prevalence of ever use of tobacco products (ie. cigarettes, her-
bal cigarettes, shisha and tombak) among Sudanese adolescent males and fe-
males, and to assess associations between tobacco ever use and personal cha-
racteristics. Methods: This cross-sectional study was conducted in Khartoum
State, Sudan. The study data were collected in June 2014. The target popula-
tion consisted of adolescents in 8th grade of primary education or 1st and
2nd grade of secondary education. They were asked to fill in a written ques-
tionnaire during the school break. Schools were randomly selected using a
stratified two-stage cluster sampling design method. Results: A total of 1229
respondents (56.4% male), with a mean age of 14.5 years, were included in
the analysis. Prevalence of cigarettes, herbal cigarettes, shisha and tombak
ever use were 13%, 7.8% 5.9% and 3.5%, respectively. Older respondents were
significantly more likely to have ever smoked cigarettes. Males were found to
be significantly more likely to have ever used any tobacco products. Urban
adolescents were significantly more likely to have ever used shisha. Respon-
dents were in the bottom third percentiles with regard to academic achieve-
ments, had an almost three-fold increased risk of having ever smoked a ciga-
rette and were at least five-fold more likely to have ever smoked herbal ciga-
rettes. Moreover, respondents in the middle third percentiles were more than
twice as likely to have ever smoked herbal cigarettes. Conclusion: As uptake
of tobacco products increased significantly with age among males with a
middle and lower school performance living in urban areas, timely preven-
tion targeting adolescents, such as school-based tobacco control programmes,
are recommended. Our findings show that prevention should start in primary
school.
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1. Introduction

Tobacco use is the leading cause of death, illness and impoverishment. It is esti-
mated that by 2030, using tobacco will cause more than eight million deaths
worldwide every year; more than 80% of these deaths will be in low- and mid-
dle-income countries in South-East Asia and Africa [1] [2]. Studies revealed that
the onset of tobacco use usually starts in early adolescence and continues into
adulthood [3] [4]. To avoid long-term health consequences, activities to prevent
and stop smoking would, therefore, be most beneficial in adolescence.

In the Sudanese context, previous studies have already reported on prevalence
of cigarette smoking in adolescents. For instance, the prevalence of ever having
smoked cigarettes ranged from 6.5% to 33% among males and 5.1% to 13%
among females aged 11 - 17 years [5] [6] [7] [8] [9].

In addition to cigarette smoking, other tobacco products, such as shisha (‘e
water-pipe smoking), tombak (Ze. oral snuff) and herbal cigarettes, are also
commonly used in Sudan. Use of these products has substantial health conse-
quences; for instance, the toxicant exposure of shisha can be equivalent to that of
smoking up to 50 cigarettes. One of the major health concerns reported by
smokers of herbal cigarettes was that they were just as carcinogenic as regular
cigarettes [10] [11]. Furthermore, the use of these products is substantial among
Sudanese adolescents: in 2007, 11% of males and 9.3% of females reported they
were currently using shisha [12]. The most recent available data on tombak
(2013-2014) show that 10.9% of adolescents in Sudan reported using this tobac-
co product (no data are available for males and females separately). No preva-
lence rates of herbal cigarettes are known.

As no recent information is available on prevalence rates of herbal cigarette
use or shisha use for adolescents in Sudan, it is not clear at which age tobacco
use prevention and cessation strategies should be offered, or which tobacco
products should be targeted. Furthermore, it is important to understand which
adolescent groups are more at risk of using tobacco products [13]. Previously
conducted studies in comparable communities have shown that tobacco users
differ from non-users in terms of age (older), gender (males) and academic
achievement (lower) [5] [6] [14] [15] [16]. When this information becomes
available for Sudanese adolescents, it will be possible to target interventions
aimed at them stopping or not starting to use tobacco products in order to
achieve maximum effect [17] [18] [19].

The aim of this study is, firstly, to determine the prevalence of use of four to-
bacco products (cigarettes, herbal cigarettes, shisha and tombak) by Sudanese

adolescents, and secondly, to assess associations between tobacco use and per-
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sonal characteristics, such as gender, age and academic achievement.

2. Methods

2.1. Respondents and Recruitment

The target population consisted of school-going adolescents in 8th grade of pri-
mary education or 1st and 2nd grade of secondary education in Khartoum State,
Sudan. Khartoum State is divided into three areas: greater Khartoum, greater
Omdurman, and greater Bahri. Schools from all three areas were included in this
study. The Sudanese educational system is comprised of eight years of primary
education and three years of secondary education. The age of students within the
target population was, usually, between 13 and 17 years. Recruitment occurred
via the students’ schools; schools registered with the Ministry of Education of
Khartoum were randomly selected using a stratified two-stage cluster sampling

design method. The Ministry’s ethics committee approved the study.

2.2. Sampling Method and Data Collection

Study data were collected in June 2014. Firstly, schools were randomly selected,
with probability proportional to the number of enrolled students. The school’s
inclusion criteria included an agreement to participate and an ethical approval
letter. If the selected school failed to fulfill the inclusion criteria, another school
was selected. The sample initially included 36 schools: 16 primary schools (pub-
lic and private), and 20 secondary schools (public and private). Five schools were
closed at the time of the study, resulting in a total number of 31 schools (14 pri-
mary, 17 secondary schools). All target group students who were present at the
selected schools at the time of data collection were eligible to participate in the
study. In each school, one or two classes (dependent on the class size) were ran-
domly selected to be approached for participation.

Selected classes were visited by the research team staff, who distributed writ-
ten questionnaires during break times. The questionnaires were completed in
classroom settings in the absence of the teachers but under the supervision of
trained data collectors. Written informed consent was requested from partici-
pating students and their parents through the schools’ administration. Regular
teachers and parents were not present, in order to emphasize the confidentiality
of the answers provided by students. Students were free to refuse participation at
any time. The questionnaires could be filled in anonymously; questionnaire la-
bels only identified the school location and students’ grades. Completed ques-
tionnaires were handed back to the research team staff in sealed envelopes. Par-
ticipation in the study took approximately 45 minutes.

The required sample size was calculated using the equation (n= 2 x Px (1 —
plé) [20] where n is the sample size, 2 is the level of confidence (95%) which
equal 1.96, Pis the proportion of the cigarette smoking among student popula-
tion in Sudan (ranged 6.5% to 33% among males and 5.1% to 13% among fe-

males aged 11 - 17 years) and e is the desired margin of error (0.05). Using this
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equation, the desired sample size was 322. We increase the sample more than 3
folds to get the best results. The sample size for this study is 1229.

2.3. Questionnaire

The written questionnaire with 73 items assessed personal characteristics and
tobacco use. Demographic factors included age, gender (female = 0, male = 1),
living situation and academic achievements. Living situation was assessed by
asking the student to describe the composition of those with whom they shared
their home (mother = 1, father = 2, both parents, = 3, both grandparents = 4,
grandfather = 5, grandmother = 6, another relative = 7, other = 8). Data were
recoded to reflect if students lived with one or both parents (1 - 3 = yes, 4 - 8 =
no). Academic achievement was measured by asking students to select the
statement that described their academic achievements best (I am in the bottom
third of my class = 1, in the middle third of my class = 2 and in the top third of
my class = 3).

Tobacco use was assessed in terms of regular cigarettes, herbal cigarettes, shi-
sha, and tombak. Individual tobacco product ever use was assessed by asking
students if they had ever used any of the tobacco products, (yes/no). Students
were classified as either ever users (=1) or never users (=0) for each tobacco

product (regular cigarettes, herbal cigarettes, shisha and tombak).

2.4. Analysis

Data were analyzed using SPSS version 20. Frequencies were used to identify the
prevalence of ever use of regular cigarettes, herbal cigarettes, shisha and tombak.
Chi-square tests were used to analyze the relationships between personal cha-
racteristics and individual tobacco product ever use. Binary logistic regression
analysis was used to identify the factors that had the strongest association with
individual tobacco product ever use. For all analyses, the significance level was p
< 0.05.

3. Results

3.1. Sample Characteristics

Table 1 provides an overview of the characteristics of the study sample. A total
of 1229 primary and secondary school respondents were included in the analyses
(response rate = 100%). The mean age was 14.5 years; the sample consisted of
56% males. Fifty-one percent of respondents were taught at a public school; 54%
lived in an urban area. With regard to distribution of the students in classes: 34%
were in 8th-grade primary school, 29% in Ist-grade secondary and 37% in

2nd-grade secondary school.

3.2. Tobacco Products Ever Use Prevalence

Table 1 shows that regular cigarettes were the most often tried tobacco product
(13%), followed by herbal cigarettes (8%), shisha (6%) and tombak (4%). Overall,
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Table 1. The prevalence of the samples of ever smokers, ever herbal cigarettes smokers,
ever shisha and tombak users (7= 1229).

N (Mean + SD) %
Gender
Male (students) 693 56.4%
Female (students) 536 43.6%
Age (mean) 14.5
Classes
8th-grade primary school 421 34.3%
1st-grade secondary school 356 29.0%
2nd-grade secondary school 452 36.8%
School type
Public 677 55.1%
Private 552 44.9%
School location
Urban 665 54.1%
Rural 564 45.9%
Area
Greater Khartoum 107 8.7%
Greater Omdurman 929 75.6%
Greater Bahri 193 15.7%
Family monthly income in USD (mean) 353.4
Family situations
Full family environment 1070 87.1%
No family environment 159 12.9%
Family Living
Lives with both parents 1170 95.2%
Does not live with both parents 59 4.8%
Academic achievements
Top third 361 11.2%
Middle third 679 58.0%
Bottom third 131 30.8%
Tobacco product use
Cigarettes 160 13%
Herbal cigarettes 96 7.8%
Shisha 72 5.9%
Tombak 43 3.5%

31% had used some tobacco products at some stage in their life. The results
showed different prevalence rates of tobacco products, ranging between 5.5% to

19.3% among males and 0.9% to 4.9% among females.
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3.3. Associations between Personal Characteristics and Tobacco

Product Use

Table 2 presents the personal characteristics comparing tobacco product ever

users and never users.

Table 2. The personal characteristics of ever users and never users of cigarettes, herbal cigarettes, shisha and tombak (22 = 1229).

D hi Cigarett ki
emogra.p _lc tgarette smoking Herbal cigarettes status Shisha use status Tombak use status
characteristics status
Ever herbal Never herbal Ever Never Ever Never
Ever Never R R . .
cigarettes  cigarettes shisha shisha tombak tombak
smokers  smokers ) N N N
smokers  smokers user’s user’s user’s user’s
(n) % (n) % X2 (n) % (n) % X2 (n) % (n) % X2 (n) % (n) % X2
Total 160 (13) 1069 (87) 96 (7.8) 1113 (92.2) 72(5.9) 1157 (94.1) 43(3.5) 1185 (96.5)
Gender 56.00%** 38.29%%* 10.77** 18.57¢*
Male 134 (19.3) 559 (80.7) 83(12) 610 (88) 54(7.8) 639 (92.2) 38(5.5) 654 (94.5)
Female 26(4.9) 510 (95.1) 13(24) 523 (97.6) 18 (3.4) 518 (96.6) 5(0.9)  531(99.1)
Classes 1.01 5.44 1.09 2.14
8th-grade
; 50 (11.9) 371 (88.1) 32(7.6) 389 (92.4) 27 (64) 394 (93.6) 11(26) 410 (97.4)
primary school
1st-gradi
st-grade 46 (12.9) 310 (87.1) 37(104) 319 (89.6) 17 (4.8) 339 (95.2) 12(34) 343 (96.6)
secondary school
2nd-grade
46 (14.2) 388 (85.8) 27 (6) 425 (94) 28(62) 424 (93.8) 20 (4.4) 432 (95.6)
secondary school
School type 0.43 1.20 1.30 0.04
Public 92 (13.6) 585 (86.4) 58(8.6) 619 (91.4) 35(52) 642 (94.8) 23(34) 653 (96.6)
Private 68 (12.3) 484 (87.7) 38(6.9) 514 (93.1) 37(6.7) 515 (93.3) 20(3.6) 532 (96.4)
School location 8.79* 0.19 13.440+% 0.929
Urban 104 (15.6) 561 (84.4) 54(8.1) 611 (91.9) 54(8.1) 611 (91.9) 23(3.5) 642 (96.5)
Rural 56 (9.9) 508 (90.1) 42(7.4) 522 (92.6) 18(3.2) 546 (96.8) 20(3.5) 543 (96.5)
Family situations 0.70 5.77% 0.37 0.463
Full family
i 136 (12.7) 934 (87.3) 76 (7.1) 994 (92.9) 63 (5.8) 1028 (94.2) 36(3.4) 1043 (96.6)
environment
No family
) 24 (15.1) 135 (84.9) 20(12.6) 139 (87.4) 9(6.5) 129 (93.5) 7(44) 151 (95.6)
environment
Family Living 0.02 0.85 0.07 0.01
Li ith
tveswi 152 (13) 1018 (87) 91(7.8) 1079 (92.2) 69 (59) 1101 (94.1) 41(35) 1198 (96.5)
both parents
Does not Live
: 8(13.6) 51 (86.4) 5(8.5)  54(91.5) 3(5.1) 56 (94.9) 2(34) 57 (96.6)
with both parents
Academic 12.60% 16,1744 218 2.07
achievements
Top third 37(10.2) 324 (89.8) 16 (44) 345 (95.6) 20 (5.5) 341 (94.5) 11(3.1) 349 (96.9)
Middle third 83 (12.2) 596 (87.8) 53(7.8) 626 (92.2) 35(5.2) 644 (94.8) 20(29) 659 (97.1)
Bottom third 29 (22.2) 102 (77.8) 20(15.3) 111 (84.7) 11(8.4) 120 (91.6) 7(53) 124 (94.7)
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Table 2 reveals an overall pattern showing that there are differences, though
not significant, between the classes in the ever smoking prevalence rate; they
remain stable in this age group over the three grades studied.

The bivariate analyses showed significant gender differences; males were sig-
nificantly more likely to be ever users (19.3%, 12%, 7.8% and 5.5%) than females
(4.9%, 2.4%, 3.4% and 0.9%) for all four tobacco products. Respondents from
urban areas reported significantly more often that they were ever cigarette
smokers and shisha users (15.6% and 8.1%) than those living in rural areas (9.9%
and 3.2%). Respondents reporting an intact parental relationship were signifi-
cantly more likely to be herbal cigarettes smokers than respondents without such
a parental relationship. There was a significant difference in tobacco use among
the three groups of academic achievements, the greatest difference being be-
tween low and high academic achievers.

Table 3 reveals the logistic regression analysis that was performed in order to
identify factors that have unique associations with the target behaviours. The
results reveal that older respondents were 1.35 times more likely to be ever
smokers than younger respondents. Furthermore, males were more than
five-fold more likely to have ever smoked a cigarette. Students who lived and
studied in an urban area were found to be significantly more likely to have ever
used shisha than students living and studying in a rural area. Respondents in the
bottom third percentile for academic achievements had an increased risk of ever
having smoked: three-fold increase for a cigarette and more than five-fold in-
crease for an herbal cigarette. Finally, respondents in the middle third percentile
were more than two-fold more likely to ever have smoked an herbal cigarette

compared to respondents in the top third.

4. Discussion

The first goal of this study was to explore the prevalence rates of use of cigarettes

Table 3. The logistic regression result of ever use of regular cigarettes, herbal cigarettes, shisha and tombak users (2 = 1229).

Regular cigarette status Herbal cigarettes status Shisha user status Tombak user status
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Lower Upper Lower Upper Lower  Upper Lower Upper
Age 1.35%%* 1.20 1.52
Males (students) 5.28%** 3.26 8.56 7.96** 4.05 15.66  2.37** 1.33 4.23 9.33%%* 2.85 30.51
School location a
Urban a 1.70%* 1.67 2.48 2.71%* 1.52 4.83
Academic achievements b
Middle third b 1.29 0.83 2.00 2.33%* 1.30 4.17
Bottom third b 3.04*** 1.70 5.44 5.66*** 2.77 11.59
R*=17.3 R*=13.9 R*=5.8 R*=83

*P<0.05; *P< 0.01. **P < 0.001 a Reference category is rural; b Reference category is top third of the class.
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and other tobacco products (ie. herbal cigarettes, tombak, and shisha) among
adolescent males and females in Sudan.

Overall, cigarette smoking was more prevalent (13%) than other tobacco
products. Our figures largely correspond with those of other studies on cigarette
smoking for the same age group in Sudan, South Sudan, Ghana and Saudi Ara-
bia, ranging between 9.5% and 24% [5] [6] [14] [17] [18] [19]. These findings are
also similar to other studies that reported a wide gender gap in smoking use in
East Africa [21] reflecting a traditional norm of tobacco use in the region. Fur-
thermore, our findings regarding shisha and tombak are in line with other stu-
dies for the same age group in Sudan, Jordan, Kuwait and studies on African
populations ranging between 8.1% and 23.5% [6] [7] [14] [22] [23] [24]. Other
studies showed evidence that both male and female adolescents in the region are
publicly using shisha. The use of flavored cigarette products labbeled as nonci-
garette products in shisha use could be a “gateway” to cigarette smoking and the
manufacturing effort to adolescents to use such product is high [25]. In addition,
studies have shown that girls may develop signs of tobacco dependency at sig-
nificantly faster rate than boys [26] [27]. The findings also show that, with re-
gard to the target group, it may be most relevant to apply tobacco use prevention
programmes before the 8th grade of primary school, as use of cigarettes and
other tobacco products (ie. herbal cigarettes, tombak, shisha) is already preva-
lent in these groups by the time they reach 8th grade [24] [28].

The second goal of this study was to assess associations between tobacco use
and personal characteristics. The results showed significant gender differences.
Males were more likely to be cigarette smokers, herbal cigarettes smokers, shisha
users, and tombak users. To some extent, these prevalence rates are similar to
those in other countries [14] [18] [23] [24], although some studies in industria-
lized countries have now found that more females than males report tobacco
smoking [29] [30]. A possible explanation of the current finding that males have
a higher probability of being ever tobacco users than females, may reflect the
way tobacco use is perceived in Sudanese culture and the advertisement effect of
linking the use of tobacco with masculinity. The social acceptability and desira-
bility of the use of tobacco products in Sudanese males, but not in females, might
account for the difference in reported prevalence rates [7] [25] [31]. The results
of this study also revealed that the respondents from urban areas reported sig-
nificantly more often that they were ever smokers or ever users of shisha than
those living in rural areas. This finding is in line with previous studies in other
countries [7] [32] [33].

Furthermore, the results of our study showed that respondents with low aca-
demic achievements reported regular cigarette use significantly more often than
their peers with high academic achievements, a finding also reported by studies
from other countries [15] [16] [34] and other studies in Sudan [35] [36].

5. Strengths/Limitations

This study has several strengths. It is the first study that presents the prevalence
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rates of herbal smoking among adolescents in Sudan, in addition to regular
smoking, shisha and tombak use. Furthermore, our study provides tobacco use
figures for both males and females on all tobacco products commonly consumed
in Sudan.

This study is also subject to limitations. Firstly, the study was cross-sectional
and we are, therefore, unable to draw conclusions about the causality of the as-
sociations found. Secondly, our study relied on self-report, both in smoking status
and other personal characteristics, such as academic achievement. Self-reported
smoking status was not tested nor evaluated biochemically. However, previous
studies revealed that self-reported and biochemically assessed smoking rates are
comparable [21]. Self-report in terms of academic achievement might be skewed
due to overestimation, but as we ensured anonymous and confidential participa-
tion in the study, we expect its impact to be limited. We still consider that
self-reporting could provide a useful substitute for some types of specific objec-
tive study.

6. Conclusions

Cigarettes smoking was the most prevalently used tobacco product in our sam-
ple of Sudanese adolescents; older respondents and males were more likely to be
ever tobacco users. The onset of use of cigarettes and other tobacco products
usually starts in early adolescence. Hence, prevention is critical to reducing the
number of adolescents using all types of tobacco products and the long-term
health consequences due to tobacco use.

As risks of uptake of tobacco products increase with age, timely prevention
targeting adolescents, such as school-based tobacco prevention programmes, are
recommended. The study results could provide guidance for policy-makers to
develop such programmes which may be started in primary school.

However, before such programmes are developed, it is essential to distinguish
underlying determinants of the smoking intention of adolescents, so that these
can be specifically targeted.

Furthermore, based on our findings, the next research step is to study deter-
minants of tobacco product use among the group of adolescents, as they seem to
be a high-risk group, (ie for the stigmatization of lower academic achieve-
ments) and to reach the large population of Sudanese adolescents we would ad-

vise focusing on a school-based prevention programme.

7. What Is Known about This Topic

¢ Use of cigarettes and other tobacco products is the leading cause of death,
illness and impoverishment;

* The onset of tobacco use usually starts in early adolescence and continues
into adulthood;

* To avoid long-term health consequences, activities to prevent and stop

smoking would, therefore, be most beneficial in adolescence.
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8. What This Study Adds

* Asno recent information is available on prevalence rates, this study provides
valuable information on the prevalence of use of four tobacco products (cig-
arettes, herbal cigarettes, shisha and tombak) by Sudanese adolescents;

¢ The current study confirms the cigarettes smoking was the most prevalently
used tobacco product in our sample of Sudanese adolescents;

* The study results could provide guidance for policy-makers to develop
school-based tobacco prevention programmes which may be started in pri-

mary school.

Ethics Approval and Consent to Participate

Ethics approval of Ethical Committee of the Ministry of Education in Sudan was
obtained (IRB). Written informed consent was requested from the participating
students and their parents through the schools’ administration, and the partici-
pation was voluntary and anonymous.

Regular teachers and parents were not present, in order to emphasize the con-
fidentiality of the answers provided by students. Students were free to refuse
participation at any time. In the questionnaire, we explained that the purpose of
this study was to find out more about smoking among males and that answers
would be treated confidentially. Apart from the research team, nobody had

access to the data, an issue that was also outlined.

Availability of Data and Materials

The data that support the findings of this study are available from Department
of Health Promotion School of Public Health and Primary Care (CAPHRI),
Maastricht University, Maastricht 6200 MD, The Netherlands.

Authors’ Contributions

The roles of the authors were: (Mohamed, Hoving, De Vries), contributed to the
conception and design of the study, the acquisition of data, analysis and inter-
pretation of data. Mohamed wrote the paper, Hoving, De Vries have critically
read and edited the paper. All authors have read and approved the final manu-

script.

Acknowledgements

The authors would like to thank the Sudanese Ministry of Education for the
permission and support given for this study to be conducted. We also thank the

directors and students of the schools that participated in the study.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

DOI: 10.4236/0dem.2020.84016

212 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2020.84016

D. B. Mohamed et al.

References

(1]

(2]

(3]

(4]

(5]

(7]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

World Health Organization (2015) Fact Sheet No. 339 Updated May 2015. WHO.
https://www.who.int/news-room/fact-sheets/detail/tobacco

Prevention, C.f.D.C.a., Centers for Disease Control and Prevention-Global Tobacco
Control. CDC. https://www.cdc.gov/tobacco/global/index.htm

Warren, C.W., et al. (2008) Global Youth Tobacco Surveillance, 2000-2007. MMWR
Surveillance Summaries, 57, 1-28.

Elders, M.]., et al. (1994) The Report of the Surgeon General: Preventing Tobacco
Use among Young People. American Journal of Public Health, 84, 543-547.
https://doi.org/10.2105/AJPH.84.4.543

World Health Organization (WHO) (2009) C.£D.C.a.P.C., Global Youth Tobacco
Survey (GYTS)-Sudan (Ages 13-15).

El-Amin Sel, T., et al. (2011) The Role of Parents, Friends and Teachers in Adoles-
cents’ Cigarette Smoking and Tombak Dipping in Sudan. Zobacco Control, 20,
94-99. https://doi.org/10.1136/tc.2010.038091

Idris, A.M., et al (1998) Toombak Use and Cigarette Smoking in the Sudan: Esti-
mates of Prevalence in the Nile State. Preventive Medicine, 27, 597-603.
https://doi.org/10.1006/pmed.1998.0331

Farajat, M., Hoving, C. and De Vries, H. (2011) Psychosocial Determinants of Cig-
arette Smoking among University Students in Jordan. Journal of Developmental
Origins of Health and Disease, 2, 152-161.
https://doi.org/10.1017/52040174411000122

Jawad, M., Lee, J.T. and Millett, C. (2015) Waterpipe Tobacco Smoking Prevalence
and Correlates in 25 Eastern Mediterranean and Eastern European Countries:
Cross-Sectional Analysis of the Global Youth Tobacco Survey. Nicotine & Tobacco
Research, 18, 395-402. https://doi.org/10.1093/ntr/ntv101

Gilreath, T.D., et al. (2016) Patterns of Alternative Tobacco Product Use: Emer-
gence of Hookah and e-Cigarettes as Preferred Products amongst Youth. Journal of
Adolescent Health, 58, 181-185. https://doi.org/10.1016/j.jadohealth.2015.10.001

Gan, Q., et al (2009) Chinese “Herbal” Cigarettes Are as Carcinogenic and Addic-
tive as Regular Cigarettes. Cancer Epidemiology and Prevention Biomarkers, 18,
3497-3501. https://doi.org/10.1158/1055-9965.EPI-09-0620

World Health Organization (2010) Changes in Tobacco Use among 13-15-Year-Olds
between 1999 and 2007: Findings from the Eastern Mediterranean Region. Eastern Me-
diterranean Health Journal, 16, 266-273. https://doi.org/10.26719/2010.16.3.266

World Health Organization (2016) Adolescents: Health Risks and Solutions Fact
Sheet.

Atari, D.O. (2014) Gender Differences in the Prevalence and Determinants of To-
bacco Use among School-Aged Adolescents (11-17 Years) in Sudan and South Su-
dan. The Pan African Medical Journal, 18, 118.
https://doi.org/10.11604/pamj.2014.18.118.3202

Pennanen, M., et al. (2011) Academic Achievement and Smoking: Is Self-Efficacy an
Important Factor in Understanding Social Inequalities in Finnish Adolescents?
Scandinavian Journal of Public Health, 39, 714-722.
https://doi.org/10.1177/1403494811420484

Mohammed, M., et al. (2014) Smoking Uptake among Saudi Adolescents: Tobacco
Epidemic Indicators and Preventive Actions Needed. Global Health Promotion, 25,
6-15. https://doi.org/10.1177/1757975914548193

DOI: 10.4236/0dem.2020.84016

213 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2020.84016
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.cdc.gov/tobacco/global/index.htm
https://doi.org/10.2105/AJPH.84.4.543
https://doi.org/10.1136/tc.2010.038091
https://doi.org/10.1006/pmed.1998.0331
https://doi.org/10.1017/S2040174411000122
https://doi.org/10.1093/ntr/ntv101
https://doi.org/10.1016/j.jadohealth.2015.10.001
https://doi.org/10.1158/1055-9965.EPI-09-0620
https://doi.org/10.26719/2010.16.3.266
https://doi.org/10.11604/pamj.2014.18.118.3202
https://doi.org/10.1177/1403494811420484
https://doi.org/10.1177/1757975914548193

D. B. Mohamed et al.

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

Osman, T., et al. (2016) Epidemiology of Substance Use among University Students
in Sudan. Journal of Addiction, 2016, Article ID: 2476164.
https://doi.org/10.1155/2016/2476164

Mamudu, H.M., Veeranki, S.P. and John, R.M. (2013) Tobacco Use among
School-Going Adolescents (11-17 Years) in Ghana. Nicotine & Tobacco Research,
15, 1355-1364. https://doi.org/10.1093/ntr/nts269

Bassiony, M.M. (2009) Smoking in Saudi Arabia. Saudi Medical Journal, 30,
876-881.

Kasiulevidius, V., §ap0ka, V. and Filipavidiuté, R. (2006) Sample Size Calculation in
Epidemiological Studies. Gerontologija, 7, 225-231.
Caraballo, R.S., Giovino, G.A. and Pechacek, T.F. (2004) Self-Reported Cigarette

Smoking vs. Serum Cotinine among US Adolescents. Nicotine & Tobacco Research,
6, 19-25. https://doi.org/10.1080/14622200310001656821

Kheirallah, K.A., Alzyoud, S. and Ward, K.D. (2015) Waterpipe Use and Cognitive
Susceptibility to Cigarette Smoking among Never-Cigarette Smoking Jordanian
Youth: Analysis of the 2009 Global Youth Tobacco Survey. Nicotine & Tobacco Re-
search, 17, 280-284. https://doi.org/10.1093/ntr/ntul40

Veeranki, S.P., ef al. (2015) Waterpipe Use and Susceptibility to Cigarette Smoking
among Never-Smoking Youth. American Journal of Preventive Medicine, 49,
502-511. https://doi.org/10.1016/j.amepre.2015.03.035

Moukhyer, M.E., et al. (2008) Health-Related Behaviors of Sudanese Adolescents.
Education for Health (Abingdon), 21, 184.

Ng, N., Weinehall, L. and Ohman, A. (2007) “If I Don’t Smoke, I'm Not a Real
Man”—Indonesian Teenage Boys’ Views about Smoking. Health Education Re-
search, 22, 794-804. https://doi.org/10.1093/her/cyl104

DiFranza, J.R., et al. (2002) Development of Symptoms of Tobacco Dependence in
Youths: 30 Month Follow Up Data from the DANDY Study. Zobacco Control, 11,
228-235. https://doi.org/10.1136/tc.11.3.228

Thorner, E.D., et al. (2007) Progression to Daily Smoking: Is There a Gender Dif-
ference among Cessation Treatment Seekers? Substance Use & Misuse, 42, 829-835.
https://doi.org/10.1080/10826080701202486

Health, U.D.O. and H. Services (2012) Preventing Tobacco Use among Youth and
Young Adults: A Report of the Surgeon General. US Department of Health and
Human Services, Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office on Smoking and Health,
Atlanta.

Hoving, C., Reubsaet, A. and de Vries, H. (2007) Predictors of Smoking Stage Tran-
sitions for Adolescent Boys and Girls. Preventive Medicine, 44, 485-489.
https://doi.org/10.1016/j.ypmed.2007.02.011

Bauman, A. and Phongsavan, P. (1999) Epidemiology of Substance Use in Adoles-
cence: Prevalence, Trends and Policy Implications. Drug and Alcohol Dependence,
55, 187-207. https://doi.org/10.1016/S0376-8716(99)00016-2

Nemeth, J.M., et al (2012) Factors Influencing Smokeless Tobacco Use in Rural
Ohio Appalachia. Journal of Community Health, 37, 1208-1217.
https://doi.org/10.1007/s10900-012-9556-x

King, G., et al (2011) Smoking among High School Male Students in Rural South
Africa. Journal of Substance Use, 16, 282-294.
https://doi.org/10.3109/14659890903513475

DOI: 10.4236/0dem.2020.84016

214 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2020.84016
https://doi.org/10.1155/2016/2476164
https://doi.org/10.1093/ntr/nts269
https://doi.org/10.1080/14622200310001656821
https://doi.org/10.1093/ntr/ntu140
https://doi.org/10.1016/j.amepre.2015.03.035
https://doi.org/10.1093/her/cyl104
https://doi.org/10.1136/tc.11.3.228
https://doi.org/10.1080/10826080701202486
https://doi.org/10.1016/j.ypmed.2007.02.011
https://doi.org/10.1016/S0376-8716(99)00016-2
https://doi.org/10.1007/s10900-012-9556-x
https://doi.org/10.3109/14659890903513475

D. B. Mohamed et al.

(33]

(34]

(35]

(36]

Idris, AM., et al. (1998) The Swedish Snus and the Sudanese Toombak: Are They
Different? Oral Oncology, 34, 558-566.
https://doi.org/10.1016/S1368-8375(98)00047-5

Korn, L. and Magnezi, R. (2008) Cigarette and Nargila (Water Pipe) Use among
Israeli Arab High School Students: Prevalence and Determinants of Tobacco
Smoking. The Scientific World Journal, 8, 517-525.
https://doi.org/10.1100/tsw.2008.71

Graham, H. (2009) Women and Smoking: Understanding Socioeconomic Influ-
ences. Drug and Alcohol Dependence, 104, S11-S16.
https://doi.org/10.1016/j.drugalcdep.2009.02.009

Pampel, F.C. and Denney, J.T. (2011) Cross-National Sources of Health Inequality:
Education and Tobacco Use in the World Health Survey. Demography, 48, 653-674.
https://doi.org/10.1007/s13524-011-0027-2

DOI: 10.4236/0dem.2020.84016

215 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2020.84016
https://doi.org/10.1016/S1368-8375(98)00047-5
https://doi.org/10.1100/tsw.2008.71
https://doi.org/10.1016/j.drugalcdep.2009.02.009
https://doi.org/10.1007/s13524-011-0027-2

	Use of Cigarettes and Other Tobacco Products among Primary and Secondary School Students in Khartoum State, Sudan
	Abstract
	Keywords
	1. Introduction
	2. Methods 
	2.1. Respondents and Recruitment
	2.2. Sampling Method and Data Collection
	2.3. Questionnaire
	2.4. Analysis

	3. Results 
	3.1. Sample Characteristics
	3.2. Tobacco Products Ever Use Prevalence
	3.3. Associations between Personal Characteristics and Tobacco Product Use

	4. Discussion
	5. Strengths/Limitations
	6. Conclusions
	7. What Is Known about This Topic
	8. What This Study Adds
	Ethics Approval and Consent to Participate
	Availability of Data and Materials
	Authors’ Contributions
	Acknowledgements
	Conflicts of Interest
	References

