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INTRODUCTION
Tobacco use is a major cause of premature disease and 
death.1 Just as global tobacco consumption is shifting 
between the industrialized and developing countries, the 
tobacco pandemic is spreading to female population.2

Unlike adults, differences in smoking prevalence 
between young male and female smokers are less 
evident.2 No differences in cigarette smoking by gender 
were observed in 87 of the 151 sites where the Global 
Youth Tobacco Survey (GYTS) was conducted from 2000 
to 2007.2Such narrowing of gender gap indicates an 
increase of tobacco use among young females.

GYTS conducted in Nepal in 2011 showed that 10% of 

students had ever smoked cigarettes among which 5.9% 
were girls.3 Continuing modernization is likely to result 
in high prevalence of smoking among teen girls in Asian 
countries.4 This study aimed to explore the prevalence 
of tobacco use and associated factors among female 
adolescent students of Dharan Municipality in Eastern 

Nepal.  

METHODS
This was a cross sectional study conducted in Dharan 
Municipality of Sunsari district of Eastern Nepal in July 
2011.

Data for this study was obtained from a cross sectional 

Background: Rising trend of female tobacco use is a serious concern in South East Asia Region. Gender differences  
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Methods: Pre tested self administered questionnaire adapted from Global Youth Tobacco Survey was used to assess 
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questionnaire survey conducted to assess the prevalence 
of tobacco use among adolescent students of Dharan 
Municipality.5 Students who were in middle (14-15 years) 
and late adolescence (16-19 years) studying in grade 9, 
10, 11 and 12 in different schools of Dharan Municipality 
were included. From the list of 87 schools (80 private 
and 7 government schools), stratified random sampling 
with proportionate allocation technique was carried out 
according to the type of schools. Since the number of 
students in grades 9–12 in each school was not known, a 
number of 100 students per school were assumed. This 
gave the total assumed population size to be 8700. Based 
on population proportionate to size, 1337 students from 
private and 117 students from government schools were 
included in the study sample. We randomly selected 
15 private schools and two government schools to 
enroll the calculated number of students assuming 100 
students from each school. This was followed by random 
selection of classes from the selected schools.5All the 
students from the selected classes were included in 
the study. Out of 1312 students surveyed by stratified 
random sampling, 618 were females and considered as 
the final sample for this study.

Data collection was carried out using a pre tested self-
administered questionnaire adapted from Global Youth 
Tobacco Survey. Questionnaire was pre tested among 
adolescent students in neighboring town (Itahari) and 
necessary modifications were done.  The students were 
briefed on the questionnaire and how to respond to each 
question prior to collection of data.

Ever user: Ever user of tobacco was defined as one who 
had not used any form of tobacco (smoked or chewed) 
in the past 1 month but had tried in the past. To assess 
the ever use, students were asked, ‘Prior to the past 
one month, have you ever smoked or chewed tobacco?’ 
A positive response to the above question was then 
followed up with question on type of tobacco consumed. 
Ever use of tobacco was the outcome variable in this 
study.

Current user: Current user was defined as one who had 
used any form of tobacco (smoked or chewed) in the 
past 1 month.

The following independent variables were chosen based 
on the previous literature: age group, type of school, type 
of family, ethnicity, pocket money, parental occupation, 
parental tobacco use and ever use of alcohol. Type of 
school was categorized into private and government 
schools due to the difference in the school environment. 
Ethnicity was classified into Brahmin/Chhetri, Janajati, 
Dalit and Terai Major Caste as per the division proposed 
by Government of Nepal.6Type of family was divided into 

nuclear and joint family assuming that nuclear families 
play protective role in tobacco use. Since it was not 
possible to estimate a valid socioeconomic status of the 
family from the students, we used parental occupation 
as an explanatory variable. Age and pocket money were 
retained as continuous variables for regression analysis.

Data was entered into Microsoft Excel and analyzed using 
Statistical Package for Social Sciences (SPSS) Version 17 
(SPSS Inc. Released 2008. SPSS Statistics for Windows, 
Version 17.0. Chicago: SPSS Inc). Descriptive statistics 
were calculated in terms of frequency, percentage, 
mean, median, standard deviation (SD) and inter-
quartile range (IQR).  Bivariate analysis was performed 
using the Chi Square test. This was followed by binary 
logistic regression analysis (Enter Method) to determine 
the independence of association after controlling 
for potential confounders. Relative Standard Error 
was calculated for statistically significant odds ratio. 
Goodness of fit of the model was tested by Homer and 
Lemeshow test. Probability of significance was set at 5%.

Ethical clearance for this study was acquired from 
Institution Ethical Review Board (IERB) of B.P. Koirala 
Institute of Health Sciences, Dharan, Nepal. Informed 
consent was taken from all the participants and written 
permission obtained from the school authorities before 
interaction with the students. Participation in the study 
was entirely voluntary and full confidentiality of the 
responses was maintained after clear explanation of the 
objectives of the study. No teacher or school personnel 
were allowed in the classroom during the data collection 
in order to help prevent response bias from the students.

RESULTS
Mean age of the participants was 15.41 years (SD 1.24). 
There was almost equal representation of students from 
middle (14-15 years) and late (16-19) adolescence and 
majority of them attended private schools. Majority of 
students were Hindu by religion (81.7%) and Janajati 
by ethnicity (62.3%). Other religions followed by the 
students were Christianity, Muslim, Jainism and Heavenly 
path. (table 1)

Table 1. Socio demographic characteristics of 
the participants (n=618)

Characteristic Frequency Percentage

Age Group (years)

      14-15 368 59.5

      16-19 250 40.5

Type of School

      Private 538 87.1

      Government 80 12.9
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Education level

      9 289 46.8

      10 181 29.3

      11 72 11.7

      12 76 12.3

Religion

      Hindu 505 81.7

      Buddhist 45 7.3

Kirat 30 4.9

      Others 38 6.1

Ethnicity

      Brahmin/Chhetri 152 24.6

Janjati 385 62.3

      Dalit 39 6.3

Terai major Caste 42 6.8

Two-thirds (66.8%) of the participants belonged to 
nuclear type of family. Nearly 43% of the students gave 
positive history of tobacco use by their parents. Only 
5.5% of the students had ever used alcohol.  

The prevalence of ever tobacco use was 4% (95% CI 2.4% 
to 5.5%) in this study. The prevalence of current tobacco 
use was 2.4% (95% CI 1.2% to 3.5%). The proportion of ever 
smokers was 3% (95% CI 1.6% to 4.4%) whereas that of 
ever chewers of tobacco was 1.6% (95% CI 0.6% to 2.5%). 
All of the ever smokers had consumed cigarettes. Among 
the ever chewers of tobacco, 60% (6/10) consumed Paan 
Masala ( a mixture of betel leaf with lime, areca nut, 
clove, cardamom, mint, tobacco, essence and other 
ingredients), 30% (3/10) Zarda (small pieces of tobacco 
leaves with slaked lime and spices boiled and dried) and 
10% (1/10) Surti (dried tobacco leaves).

The mean age of initiation of tobacco smoking was 13.58 
years (SD =1.71) and that of tobacco chewing was 13.80 
years (SD = 1.47). Among the ever users of tobacco, 
majority preferred to consume tobacco at home (36%), 
friend’s house (36%) and public places (16%). When 
asked about the most common source of tobacco, three-
fifth of the ever users bought it from the shops (60%). 
The major reasons behind initiation of tobacco use were 
for recreational use (32%), pressure from friends (32%), 
to relieve pain or stress in life (28%) and seeing a family 
member smoke/chew tobacco (4%).

The median pocket money received by the female 
adolescents was Nepalese rupees (NRs.) 500 per month 
(IQR 300-950; NRs. 16.66 or 0.16 USA dollars per day). 
The ever users of tobacco spent one-tenth of their 
pocket money on purchasing tobacco products (Median 
expenditure NRs. 50, IQR 30-100).

Female adolescents from government schools were more 
likely to ever use tobacco than those studying in private 
schools (OR=1.73; 95% CI 0.55 to 5.06, p value=0.283). 
Students belonging to nuclear families were more likely 
to ever use tobacco compared to those from joint families 
(OR=1.36; 95%CI 0.56 to 3.28, p value=0.459). Those 
students who were Janajati by ethnicity were nine times 
more likely to ever use tobacco than Brahmins/Chhetris 
(OR=9.15; 95% CI 1.30 to 184.03, p value=0.021). Students 
whose fathers were either retired or unemployed were 
more likely to ever use tobacco than those whose fathers 
were involved in service or professional jobs (OR=4.43; 
95% CI 0.73 to 25.71, p value=0.348). Students whose 
mothers were farmers or housemakers were less likely 
to ever use of tobacco than those whose mothers were 
involved in service or professional jobs (OR=0.76; 95% CI 
0.23 to 2.73, p value=0.502).(table 2)

Table 2. Factors affecting ever use of tobacco: 
bivariate analysis (n=618) 

Characteristics
Ever user 

n(%)

Non user 

n(%)

Unadjusted OR 

(95% CI)

Type of School

     Private 20 (3.7) 518 (96.3) 1

     Government 5 (6.3) 75 (93.8) 1.73 (0.55-5.06)

Type of family

     Joint 10 (4.9) 195 (95.1) 1

     Nuclear 15 (3.6) 398 (96.4) 1.36 (0.56-3.28)

Ethnicity

     Brahmin/Chhetri 1 (0.7) 151 (99.3) 1

Janajati 22 (5.7) 363 (94.3) 9.15 (1.30-184.03)

     Dalit/Terai Major Caste 2 (2.5) 79 (97.5) 3.82 (0.27-108.21)

Father’s occupation

     Service/Professional 4 (2.9) 136 (97.1) 1

     Retired/Unemployed 3 (11.5) 23 (88.5) 4.43 (0.73-25.71)

     Farmer 2 (5.1) 37 (94.9) 1.84 (0.22-12.34)

     Business 8 (3.7) 211 (96.3) 1.29 (0.34-5.20)

     Foreign/Skilled/

Semiskilled
8 (4.7) 162 (95.3) 1.68 (0.45-6.79)

Mother’s occupation

     Service/Professional 4 (4.6) 83 (95.4) 1

     Foreign/Skilled/   

     Semiskilled
3 (7.0) 40 (93) 1.56 (0.26-8.78)

Housemaker/Farmer 17 (3.5) 466 (96.5) 0.76 (0.23-2.73)

Parental tobacco use

     Absent 13 (3.7) 335 (96.3) 1

     Present 12 (4.4) 258 (95.6) 1.20 (0.50-2.85)

Ever use of alcohol

     Absent 18 (3.1) 566 (96.9) 1

     Present 7 (20.6) 27(79.4) 8.15 (2.81-23)

Increase in age decreased the odds of the female 
adolescents ever using tobacco (OR=0.97; 95% CI 0.68 
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to 1.39). Students from government schools were more 
likely to ever use tobacco than those from private 
schools (OR=2.03; 95% CI 0.54 to 7.60). Students 
belonging to Janajati ethnicity had higher odds of ever 
tobacco use compared to Brahmins/Chhetris (OR=6.79; 
95% CI 0.863 to 53.54). Those female adolescents whose 
fathers were either retired or unemployed were four 
times more likely to ever use tobacco than those whose 
fathers were in service of professional jobs (OR= 4.35; 
95% CI 0.77 to 24.58). However, if the students’ mothers 
were housemakers or farmers, it showed a protective 
effect towards ever use of tobacco (OR=0.60; 95% CI 
0.17 to 2.12). Parental tobacco use showed a protective 
effect towards ever tobacco use by the female student 
(OR=0.93; 95% CI 0.38 to 2.22). Students who ever used 
alcohol were nearly seven times more likely to ever 
use tobacco (OR=7.54; 95% CI 2.61 to 21.78; Relative 
Standard Error 7.17%). Increase in monthly pocket money 
did not have any effect on ever use tobacco (OR=1.00; 
95% CI 0.99 to 1.00). (table 3)

Table 3. Factors affecting ever tobacco use: 
multivariate analysis (n=618)

Characteristic Adjusted OR (95% CI)

Age 0.97 (0.68 to 1.39)

Type of School

     Private 1

     Government 2.03 (0.54 to 7.60)

Type of family

     Joint 1

     Nuclear 0.95 (0.38 to 2.35)

Ethnicity

     Brahmin/Chhetri 1

Janajati 6.79 (0.86 to 53.54)

     Dalit/Terai Major Caste 3.33 (0.28 to 39.82)

Father’s occupation

     Service/Professional 1

     Retired/Unemployed 4.35 (0.77 to 24.58)

     Farmer 1.08 (0.13 to 8.99)

     Business 1.32 0.35 to 4.92)

     Foreign/Skilled/Semiskilled 1.21 0.30 to 4.88)

Mother’s occupation

     Service/Professional 1

     Foreign/Skilled/Semiskilled 0.94 (0.14 to 6.14)

Housemaker/Farmer 0.60 (0.17 to 2.12)

Parental tobacco use

     Absent 1

     Present 0.93 (0.38 to 2.22)

Ever use of alcohol

     Absent 1

     Present 7.54 (2.61 to 21.78)

Pocket money per month 1.00 (0.99 to 1.00)

 -2 Log likelihood= 174.259, χ2= 3.88, df= 8, p=0.868

DISCUSSION
Tobacco use by female youth has been reported to be 
lower compared to males across different nations of 
South-East Asia as per the respective national GYTS 
(8.3% in India, 3.4% in Maldives, 5.8% in Sri Lanka, 5.1% in 
Bangladesh). 7Higher prevalence of ever use of tobacco 
has been reported from various places in India (15% in 
Chandigarh, 4.8% in Haryana, 3.7% in Himachal, 5.3% in 
Punjab and 10.9% in Goa).8,9The prevalence of ever use 
of tobacco for female adolescent students in this study 
was higher than that of a similar study conducted in 
Western part of Nepal among junior college going female 
students (2.9%).10 Although this difference was not large 
(4% vs. 2.9%), it signals a rising trend in tobacco use 
among the female youth of Nepal during the course of 
time.

Prevalence of girls who ever smoked was 5.9% in GYTS 
Nepal 2011 which was almost two times more than 
that reported in our study. The fact that GYTS Nepal 
is a nation-wide survey conducted among students of 
younger age group (13 to 15 years) could have attributed 
to the difference which is an alarming sign as well. In 
a study conducted among similar population of female 
students from grade 8-12 in Karachi, Pakistan, the 
prevalence of ever smokers was 16.3%.11 Karachi is the 
largest metropolitan city of Pakistan.Dharan, a rapidly 
urbanizing municipality of Eastern Nepal could show 
comparable figures in the future.  

The age of initiation of tobacco use in our study was 
comparable to similar studies in secondary schools 
from Western Nepal, Bangladesh and India where 
age of initiation was 12.40 years, 14 years and 10.2% 
respectively.12–14In most settings, the initiation usually 
occurs during the period of early to middle adolescence.  
In an adolescent survey from China, age of initiation 
of as early as 10 years has been reported for girls.15 
Adolescents who begin smoking at a younger age are 
more likely to become regular smokers and are less likely 
to quit smoking.2 Once the habit is initiated, adolescent 
females have more difficulty quitting smoking than 
males.16

Nearly 13% of the female ever smokers preferred to 
smoke in public places and 4.8% purchased cigarettes 
from a shop near home in a study from Pakistan.11In our 
study, 16% of ever smokers consumed tobacco in public 
places and majority (60%) purchased tobacco from the 
shops. These findings are striking in context to Nepal 
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taking into consideration that smoking or consuming 
tobacco in public places and selling of tobacco products 
to a person below the age of 18 years are serious 
offences as per Tobacco Product Control and Regulatory 
Act 2011.17

Major reasons behind initiation of tobacco use were 
recreational use and peer pressure. Adolescent smokers 
have less knowledge about the negative consequences of 
smoking than their non-smoking counterparts, discount 
the addictive property of tobacco, and negate the risks 
of experimental smoking.18Peer pressure is another 
factor that is consistently associated with initiation and 
maintenance of tobacco use among adolescent boys 
and girls. Adolescents may even regard smoking as a 
means of coping with the stress, anxiety and depression 
associated with lack of self-confidence.2

Increase in age decreased the odds of tobacco use in 
this study. Smoking initiation usually occurs during 
adolescence, and prevalence increases until early or 
middle adulthood, beyond which smoking declines with 
age. Similar study from rural Virginia reported decreased 
odds of smoking by 0.95 with increase in age.19Trends by 
age within a country are based on changes in the rate 
and age of initiation and patterns of smoking cessation, 
which change over time as a result of the interplay 
between pro-tobacco and anti-tobacco forces.2

Greater likelihood of tobacco use among the Janajatis 
could be explained from the fact that Janajati ethnicity 
mainly comprises people originating from the hilly 
regions of Nepal. It has been mentioned that teen 
smoking is more prevalent among Hill residents than 
among Terai residents, especially for girls, perhaps 
due to ethnic diversity.4In a similar study from Western 
Nepal, adolescent students of the Gurung/Magar ethnic 
groups were 1.48 times more likely to use tobacco than 
those from the Brahmin/Chhetri ethnic group.20

Parental tobacco use did not increase the likelihood 
of tobacco use among the girls in our study. A cross 
country comparison of GYTS among different South-
Asian countries including Nepal did not show any effect 
of parental tobacco use on their children’s tobacco 
usage.21Data from a nationally representative sample in 
New Zealand did not show gender-specific associations of 
parental smoking with adolescent smoking for the same 
sex, although it found that parental smoking behavior in 
combination with other factors under parental control 
(i.e. provision of pocket money and allowing smoking 
in the home) is a key determinant of daily smoking by 
adolescents.22 The finding from this study that the girls 
whose mothers were housewives by occupation, who 
could better supervise the children at home, had lesser 

chances of tobacco use could be a reflection of this fact.

Greater likelihood of ever tobacco use existed among 
girls who had the history of ever use of alcohol. This 
finding is consistent with the study from Western Nepal 
where ever alcoholics were four times more likely to ever 
smoke.13 Tobacco and alcohol pose the greatest threat 
to the future health of adolescent girls. Alcohol is the 
most used psychoactive substance among adolescents. 
Smoking significantly increases in adolescents who have 
other risk behaviors such as the consumption of illegal 
drugs and alcohol.23

Our study had few limitations. In conservative societies, 
it is very likely that tobacco use based on self report 
may be under-reported and biomarkers such as urinary 
cotinine levels were not used to validate the responses in 
this study. However, anonymity for the respondents does 
facilitate in honest responses. Sample size of our study 
was small and limited to those female students present 
at school at the time of the survey. Due to the study 
design being cross sectional, the temporal association 
between predictor variables and tobacco use could not 
be established.

CONCLUSIONS
Tobacco use among the adolescent girls is in the rising 
trend in the urbanizing towns of Nepal like Dharan 
Municipality. Ever users of alcohol have significantly 
higher chances of consuming tobacco thereby increasing 
the risk of ill health in the future posed by these 
two psychoactive substances. Women specific health 
education and quitting programs are essential to stop 
the rising prevalence of tobacco use among women. 
Awareness rising campaigns and anti-tobacco efforts 
should be targeted to vulnerable groups like adolescent 
girls in order to prevent this epidemic from spreading 
further.

Conflict of interest: None declared
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