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Abstract

Background: Risky behaviors such as smoking, alcohol consumption, and substance use are increasingly observed among
Iranian youth. These behaviors pose serious health and social risks. Understanding their prevalence is crucial for effective
prevention and intervention strategies.

Objectives: This study aimed to estimate the prevalence of cigarette, hookah, and alcohol consumption among individuals
aged 18 - 40 years in Shahrekord, Iran, using the indirect network scale-up method (NSUM).

Methods: A cross-sectional analytical study was conducted in 2023 on 700 individuals (350 males and 350 females) aged 18 - 40
years, selected via two-stage random sampling from the SIB system of Shahrekord Health Center. The NSUM was used to estimate
high-risk behaviors, and social network size was estimated using both ratio and regression-based approaches.

Results: The participants were 700, including 350 (50%) men and 350 (50%) women, with an age range of 18 - 40 years and a
mean and standard deviation of 30.14 £ 6.32. The social network size was estimated to be 117 (111.39 - 123.99). Using NSUM, the
estimated prevalence (95% CI) of hookah, cigarette, and alcohol consumption among the target population was 22% (21.67 -
22.35),18.87% (18.56 - 20.20), and 9.52% (9.28 - 9.76), respectively.

Conclusions: Findings indicate that the active social network size of individuals aged 18 - 40 in Shahrekord is somewhat lower
than the national average. Moreover, the prevalence of hookah, cigarette, and alcohol use is notably high, underscoring the
need for targeted health interventions to prevent substance abuse in this age group.
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1. Background

Risk behavior is behavior that can endanger health
and life and have harmful consequences (1) and includes
alcohol consumption, smoking, and hookah smoking
(2). The prevalence of risky behaviors, especially among
young people, is a serious health threat that has been
considered by health officials, law enforcement, and
social policy makers as one of the most important
problems in society in recent years due to rapid social
changes (3). The scope of these behaviors is wide and

includes a series of behaviors that not only harm the
individuals involved, but also cause serious harm to
other members of society. These behaviors can be
connected in a chain and reinforce each other, each
risky behavior leading to another risky behavior, and
there is a deep connection between these behaviors (4).
This behaviors can jeopardize life expectancy at birth,
the demographic window, and the resulting literacy,
and consequently the sustainable development process
inIran (5).
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Tobacco use is considered one of the most important
risk factors and increases the overall burden of disease
in the world, especially in relation to chronic and non-
communicable diseases such as cardiovascular,
respiratory, cancer and stroke (6, 7). According to the
World Health Organization, one billion people
worldwide smoke (8) and 4% of disability-adjusted life
years in developed countries and 13% of disability-
adjusted life years in developing countries are due to
smoking (9). Studies conducted in 30 European
countries showed that 50% of students aged 18-26 have
experienced alcohol and addictive substances (10). The
latest national study conducted in the country on the
prevalence of tobacco use showed that 25.4% of the
Iranian population aged 18 - 65 years are smokers (11).
According to the 2011 Survey of Non-communicable
Disease Risk Factors (STEPS) study, the prevalence (95%
confidence interval) of hookah and pipe tobacco use in
the country (18.19 - 93.97) is 19.44%, alcoholic beverages
6.86%, and cigarettes 9.33% (8.95 - 9.72) (12). Also, based
on the results of the 2011 Survey of Non-communicable
Disease Risk Factors, the prevalence of tobacco,
cigarettes, and alcoholic beverages in Chaharmahal and
Bakhtiari province was reported to be 19.48%,10.24%, and
78.7%, respectively, which was higher than the national
prevalence reported in this study (12).

Estimating the size of these high-risk groups in the
national surveillance system has been somewhat
neglected, and very few published statistics are available
to estimate the population size of these groups using
valid methodologies (13). Due to the lack of direct
contact with members of the target community and
hidden populations, the network expansion method is
considered an indirect method in the true sense and is
used as one of the new methods for estimating such
populations (14). In this method, there is no need to
contact directly with members of the subpopulations
under study, in other words, in this method, there is no
need to be directly in contact with people who are sick
or have that health problem, but rather selecting a
random sample of the community is sufficient (the
most important advantage), estimating many groups or
diseases is possible with a single study, and the results
obtained from this method are comparable at different
times (15).

2. Objectives

This present study was conducted with the aim of
estimating the prevalence of cigarette, hookah, and
alcoholic beverage consumption in the 18 - 40 year old
population of Shahrekord city through the network
expansion method.

3.Methods

3.1. Objective and Population

This cross-sectional study was conducted to
investigate high-risk behaviors (smoking, hookah,
alcoholic beverages, etc.) in the population aged 18 to 40
years in Shahrekord in 1402. The population included
56,720 people registered in the SIB system who had lived
in Shahrekord for at least 2 years.

3.2. Sampling Method and Sample Size

Sampling was carried out using a two-stage random
method and proportional to gender and age group from
the bases of 11 health centers. Considering an
approximate prevalence of 45% for tobacco and alcohol
consumption in the province (based on the 1400 Survey
of Non-communicable Disease Risk Factors), a 95%
confidence interval, and d = 0.045, a sample size of 700
people (adjusted for the limited population) was
determined.

3.3. Inclusion and Exclusion Criteria

Inclusion criteria: Individuals aged 18 to 40
registered in the SIB system, residing in Shahrekord for
at least 2 years, ability to hear and speak Persian.
Exclusion criteria: Unwillingness to cooperate and
failure to respond to phone calls (after 3 attempts)

3.4. Data Collection Tools and Methods

Information was collected through a questionnaire
and telephone interview by 4 trained interviewers (2
men and 2 women). The questionnaire consisted of
three sections.

3.4.1. Indirect Estimation of High-Risk Behaviors (Network
Expansion)

Asking about the number of people with high-risk
behaviors in the individual's social network.

3.4.2. Indirect Estimation of Social Network Size

Using 16 reference groups (such as the number of
people with a specific name or job that the individual
knows), demographic information, and a precise
definition of "knowing" to estimate network size.

3.4.3. Definition of Knowing

Mutual recognition by name, meeting in person in
the past year, and the possibility of establishing contact
(email, phone, in person).
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3.5. Validity and Reliability of the Instrument

A researcher-made questionnaire was used. Face and
content validity were not examined, but reliability was
assessed after data collection: Internal consistency
(Cronbach's alpha): Overall alpha 0.646, for the
questionnaire sections between 0.662 and 0.693.

3.5.1. Reliability (Test-Retest)

The questionnaire was completed by 20 people and
repeated after 5 weeks. Intraclass correlation
coefficients (ICC) for the sections were between 0.869
and 0.973.

3.6. Methods for Estimating Social Network Size

3.6.1. Direct Method

Directly asking people about the number of people
they know in their active network (with problems such
as difficulty in counting and the possibility of duplicate
individuals).

3.6.2. Indirect Method (Used in This Study)

Using the formula (m/c = e|T) to estimate social
network size; including e indicating size of the group of
interest (reference group of a certain size), t indicating
total population studies, m indicating number of
people in the reference group that the individual knows,
and c indicating size of the individual's social network.

3.7. Rationale for the Network Expansion Method

Based on the idea that the prevalence of a
characteristic in an individual's social network is an
estimate of the prevalence of that characteristic in the
community. In this method, the focus is on the active
network of individuals (people with whom the
individual has the ability to communicate).

3.8. Data Analysis Method

Estimation of high-risk behaviors by direct method:
Using chi-square and Fisher tests to examine the
distribution of behaviors based on demographic
variables and t-test to compare the mean age.

3.9. Indirect Estimation of High-Risk Behaviors

Calculating the frequency of the target group
population using the maximum likelihood function of
the network generalization estimator (m/C = eft).
Correcting the raw estimate with a transparency factor
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(50% in this study). Using correction factors to adjust for
the effect of biases.

3.10. Indirect Estimation of the Size of the Social Network

Using information related to the frequency of
reference groups and inserting it into the relevant
formula.

3.11. Software Used

Data analysis was performed using SPSS software.

4.Results

4.1. Description
Participants

of Demographic Characteristics of

The participants were 700, including 350 (50%) men
and 350 (50%) women, with an age range of 18 - 40 years
and a mean and standard deviation of 30.14 £ 6.32. The
mean and standard deviation of age for men and
women were 29.68 * 6.64 and 30.61 £ 5.96, respectively.
467 (66.7%) were married and 362 (51.7%) had a university
education (Table 1).

The social network size was estimated to be 117 (111.39 -
123.99). The results obtained in the present study using
the raw social network size in the age group of 18 - 40
years (c = 117) and the correction factors (transparency
coefficient and popularity factor) were calculated, and
among the subgroups with high-risk behaviors, the
highest prevalence (95% confidence interval) was
reported for hookah (17.62 - 17.17) 30.17, cigarettes (14.55 -
14.15) 85.14, alcoholic beverages (7.70 - 7.27) 48.7 percent
(Table 2).

The results obtained in the present study were
calculated using the social network size calculated in
previous studies in the age group 25 - 40 years (c = 306)
and the corresponding correction factors (transparency
coefficient and popularity factor), among the subgroups
with high-risk behaviors, the highest prevalence (95th
percentile confidence interval) was estimated for
hookah with (6.6 - 41.82) 61.6 percent, followed by
cigarettes and alcoholic beverages, electronic cigarettes
and pipes with (5.67 - 49.5), (2.86 - 73.3), (0.21 - 18.26) and
(0.13-20) 0.16 percent, respectively (Table 2). Total of 700
people, 6 people were excluded from the analysis stages
due to having c equal to zero, and the size of the social
network after removing these samples was estimated to
be 105 (100.53 - 110.97), the results obtained in the
present study were calculated using the size of the social
network after removing people with zero social
networks in the age group of 18 - 40 years and the
relevant correction coefficients (transparency
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Table 1. Demographic Characteristics of the Participants *

Demographic Feature Values
Gender
Male 350 (50)
Female 350 (50)
Marital status
Single 205(29.3)
Married 467(66.7)
Divorced/widowed 28(4)
Educational level
Elementary school 52(7.4)
High school diploma 286 (40.9)
Associate degree 114 (16.3)
Bachelor's and higher 248(35.4)
Age group
18-23 100 (14.3)
23-28 161(23)
28-33 164 (23.4)
33-38 157 (22.4)
38-40 118 (16.9)

2 Values are expressed as No. (%).

Table 2. Adjusted Estimates of Risky Behaviors and Correction Factor

Risky Behavi Raw Popularity Transparency Adjusted Prevalence RD Prevalence OS;c= Prevalence RRG;c= Prevalence R
sky Behavior Estimate Factor Coefficient Estimate (%) 306 (%) 105 (%) (%)
Alcobol 1,634 0.77 0.5 4245 7.48(7.27-7.70)  9.52(9.28-9.76) 8.34 (8.11-8.57) 724(7.02-
consumption 7.45)
Cigarette 14.85 (14.55 - ) : 14.35 (14.07 -
ST 3,242 0.77 0.5 8,420 15.14) 18.87(18.56-19.20) 16.54 (16.24 - 16.85) 14.64)
17.30 (17.00 - 16.73 (16.43 -
Hookah use 3,779 0.77 0.5 9,816 17.62) 22.22(21.67-22.35) 19.28 (18.96 -19.61) 17.04)

o q 0.42(0.37- ) : 0.41(0.36 -
Pipe smoking 92 0.77 0.5 0.48) 0.53(0.48-0.60) 0.72(0.65-0.79) 0.46)
Electronic 0.57(0.32- R : 0.55(0.49 -
cigarettes 123 0.77 0.5 0.42) 0.72(0.65-0.79) 0.53(0.48-0.60) 0.61)

Abbreviations: RD, raw data; OS, using social network size from other studies; RRG, removing reference groups; R, regression method.

coefficient and popularity factor), which among the
subgroups with high-risk behavior, the highest
prevalence (95th percentile confidence interval) was
reported for hookah (18.61-96.18) 28.19, cigarettes (16.24 -
85) 54.16 and alcoholic beverages (8.57 - 11.8) 34.8 percent
(Table 2).

5. Discussion

In this study, the network expansion method was
used to estimate high-risk behaviors among the age
groups of 18 to 40 years in Shahrekord city. The results
show a high prevalence of high-risk behaviors including

smoking 18.87%, hookah 22%, and alcoholic beverages
52.9% indirectly.

In the present study, the highest prevalence of
indirect consumption was related to hookah with 22%,
which was higher than the study by Lotfi et al. in Shahre-
Rey in 2016, which reported a prevalence of 82.8% (14),
while it is consistent with the results of the study by
Rastegari et al. in Larestan, which was 22.66% (16). In the
present study, the prevalence of cigarette smoking was
18.87%, which is close to the results of Rastegari et al. in
2014 with a prevalence of 16.44% (16), but higher than the
results of Lotfi et al. in 2016 with a prevalence of 10.3%
(14). In a study conducted by Maghsoudi et al. in 2014,
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the number of smokers was significantly higher (17). The
prevalence of alcohol consumption in the present study
was reported to be 52.9%. In a study conducted by
Peykani et al. in 2017 among medical students in
Rafsanjan using an indirect method, the prevalence of
alcohol consumption was reported to be 57.26% (18).
Findings from the study by Sajjadi et al. in 2015 among
medical students in Tehran reported a prevalence of
alcohol consumption of 92.4%, which was lower than
the results of our study (1). A study by Maghsoudi et al.
in 2020 in Myanmar reported the prevalence of alcohol
consumption as 20.3% (17). Considering that the present
study was conducted on the general population and the
prevalence of alcohol consumption using the network
expansion method in the general population in the
whole country was reported as 2.7%, the estimated
prevalence of alcohol consumption in the present study
seems reasonable (18,19).

Using different methods, the size of the social
network can be estimated, and each method can
estimate different sizes. As in a study in the United
States, six different methods estimated six different sizes
from 97 to 399 (399, 117, 113, 105, 105, 97) (19). In another
study in Kerman, Iran, four methods produced four
different estimates ranging from 100 to 350 (20). Also, in
a similar study conducted in Tabriz using the network
expansion method and purposive sampling, the size of
the social network of individuals was 113.8 (21). In the
present study, we used the known population method
using the maximum likelihood method. The main
reason is the higher accuracy of this method compared
to other methods, which has led researchers to welcome
this method in previous studies. Because this method
involves an active search of the respondents' memories,
and active memory search usually leads to more
accurate responses (21). Considering the size of social
networks estimated in other studies, the number 23.91
for the active network size in this study based on the
definition of "cognition" seems to be a reasonable
estimate and close to the estimates of the active
network size in other studies (21). In a study conducted
by McCarthy et al. in the United States, the average
number of social networks was 291 (19). The difference
between this number and the number of social
networks estimated in our study could be due to
regional differences in estimation, as in the
aforementioned study, the social network of individuals
was estimated for the entire country, while we estimated
this number for only one city. Another reason is that the
level of communication in this city is low compared to
other geographical areas. Another reason is the
definition of acquaintance, part of the definition in
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McCarthy's study is: "At least one contact in the past two
years", while this part of the definition in our study is at
least one contact in the past year. This inconsistency in
the definition causes differences in the number of
people known by respondents and consequently
variations in the number of social networks. Shokoohi
et al. in Kerman estimated several numbers using
different methods for c, but using the same method that
we used in our study, they produced an estimated c of
303, which is very different from our estimate (21). The
reason behind it could also be differences in target
groups, cultural differences, and the level of
communication of the people of Shahrekord.

In the Kerman study, the target group was Kerman
men aged 18 to 45 years old and was asked how many
men aged 18 to 45 they knew, and the knowledge was not
limited to the city of Kerman. Then, respondents
reported all men in the target group they knew
throughout Iran. Whereas in the present study,
respondents were asked to report the number of people
they knew in the city of Shahrekord (19). The
aforementioned drawbacks may have caused an
overestimation of c¢ in the Kerman study. Some other
factors that explain the difference between c numbers in
different studies are cultural differences in different
domains, variation in respondent characteristics, and
the size of the region in which the study was conducted
(22). In our study, the size of the social network of
women and men was almost equal, indicating that in
recent years, the role of men and women in social
activities has increased to the same extent. The size of
the social network of married couples was larger than
that of single individuals. The reason for this difference
is not easy. On the one hand, it seems that a married
person may have more connections in his or her own
network and his or her spouse's network, but on the
other hand, married people tend to limit their
connections in their friendship networks. The size of the
network was larger in people with a bachelor's degree or
higher, which is consistent with Banshee's results.
Education was positively associated with the size of the
social network. The positive relationship observed
between the social network and the level of education
has also been observed in other parts of the world (23).
The reasons for this could be that education usually
provides people with new opportunities to participate
more in social affairs and obtain higher-ranking jobs.
Educated people can also communicate with others via
the Internet. All of these factors may increase the size of
the educated people's network.

5.1. Conclusions
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Our results show that the size of the active social
networks of the 18 - 40 year old groups in Shahrekord
city is about 91 people, and the size of the social network
in this age group in Shahrekord city is somewhat lower
than the size of the social network in the whole country.
Also, the use of hookah, alcoholic beverages, and
cigarettes is highly prevalent, and the prevalence of
these behaviors was estimated to be higher in the
indirect method than in the direct method. Therefore,
planning and implementing preventive measures
against substance abuse in this age group seems
necessary.

5.2. Limitations

One of the most important limitations of the study is
the collection of information on high-risk behaviors,
which has cultural and social restrictions and may lead
to an underestimation of these behaviors. Another
limitation of this study is the lack of access to age
groups under 18 years to estimate high-risk behaviors
due to ethical issues. Study limitations include selection
bias, reporting bias, and cohort bias, which may have
affected the study results.
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