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↑What is “already known” in this topic: 
Finding social causes of a particular disease or a specific health 
problem in groups or hidden illnesses such as drug misuse is 
difficult. It is difficult to find the social causes of a particular 
disease or a specific health problem in hidden groups or 
diseases such as drug abuse.  In estimating population size, 
underestimation usually occurs in direct estimation of certain 
high-risk groups.   
 
→What this article adds: 

In this study for the size estimation of marijuana users in 
students, we found that direct and NSU methods might 
underestimate the results. However, the frequency of use in 
PRM method was closer to the reality; and the prevalence of 
one time use of marijuana was higher in the young male 
population than in the female.  
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Abstract 
    Background: Finding social causes of a particular disease or specific health problem in groups or hidden illnesses, such as drug 
misuse is difficult. To estimate the population size, it should be taken into account that under enumeration usually occurs in direct 
estimation of population of certain high-risk groups. The present study used indirect methods to accurately estimate the population of 
students who have once experienced marijuana abuse.  
   Methods: This cross sectional research was conducted on 461 students in Hamadan. Two indirect methods, the Network Scale-up 
(NSU) and proxy respondent method (PRM), were used. Data were analyzed by statistical tests and SPSS version 16 and Excel.                
   Results: The mean age (standard deviation) was 22.51 (4.19 years), and the prevalence of marijuana misuse was 1.94%, 4.12%, and 
2.6%, respectively, in girls and 14.57%, 12.58%, and 10.4% in boys using NSU, PRM, and direct method.  
   Conclusion: Direct and NSU methods had higher bias than PRM, the frequency of PRM was closer to reality, and the once use 
prevalence of marijuana was higher in the young male population than in the female.  
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Introduction 
Studies indicate the prevalence of marijuana misuse is 

increasing in the United States. This figure was 4% in 
2001-2002 and 9.5% during 2011 to 2013 (1). Marijuana 
is now the most illegal drug at universities and its con-
sumption is increasing among students. A study estimated 
that 46.6% of students used marijuana during their lives 
and reported 19.4% of marijuana misuse in the past 30 

days (2). In another study on students, almost 30% of stu-
dents reported they used marijuana when they entered the 
university. Among students, who never used marijuana 
before university, 8.5% used it during the first year of 
study in university. It was also found living on campus 
was more likely related to start of misusing marijuana 
during the first year of study (3). 
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In a study by Goldhil-Hoyt et al, it was found that 29% 
of 30-day marijuana users used it before others drugs, and 
34% of them started marijuana regularly at the age of 18 
or after entering university. The consumption of marijuana 
and other illegal drugs has increased in most student 
groups of US universities and a variety of universities. 
This increase may be due to the increased misuse by this 
group at high schools. However, almost a third of students 
began using marijuana at university and one third regular-
ly used it. Intervention efforts should be made for school 
and university students (4). 

According to the global report, the prevalence of addic-
tion is 2.8% in the population aged 15 to 64 years in Iran 
(5). There is no accurate estimate of population of addicts 
in Iran due to the limited use of direct methods (6). How-
ever, studies have been conducted on specific populations, 
including high school students, indicating 1.6% of girls 
and 8% of boys had at least one experience of drug misuse 
(7). Another study on the Iranian students indicated the 
prevalence of smoking, opium, alcohol, psychotropic tab-
lets, cannabis, heroin was 14.4%, 2.8%, 1.2%, 1.1%, and 
0.8%, respectively (8). Another study on Iranian high 
school students found that marijuana misuse was 1% and 
the prevalence of its recent misuse was 0.8% (9).  

As described in the fifth version of Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-V), marijuana 
is a mixture of small flowers, leaves and stems of canna-
bis, which is itself a hemp and marijuana plant. For centu-
ries, marijuana has been used as a medical herb. By the 
end of the 19th century, cannabis was considered as anti-
anxiety, antidepression, and gastrointestinal disorder drug 
in the United States. The complications of this drug in-
clude disorders in the respiratory and neurological sys-
tems, and above all the main mood change and anxiety 
(10).  

Unlike direct methods, indirect methods help us esti-
mate the size of the target population without asking the 
samples directly. The capture-recapture method is one of 
the indirect methods that estimates the size of the popula-
tion by evaluating the number of individuals who were 
captured in at least 2 independent samples (11-13). Multi-
plier technique is another alternative method that requires 
a sample of a target population with specific information 
(14, 15). Although the concepts of these 2 techniques are 
easy to understand, their application is limited because we 
sometimes cannot find suitable examples and their as-
sumptions are not met in some settings (11). Therefore, 
capture-recapture and multiplication techniques are not 
used in all settings (14, 16). One indirect method is to 
replace the network scale-up method (NSUM), which is 
the only real indirect technique, as in this type of study, 
we do not talk directly to the person or persons we are 
targeting, and we ask friends and acquaintances about 
them. The basic principle of NSU is that individual social 
networks represent the general population, and the de-
scriptions of these networks describe the characteristics of 
the general population. More specifically, the proportion 
of individuals belonging to a subgroup in the network of a 
representative sample is directly related to the actual size 
of that subgroup in the general population (17). 

Indirect methods, such as the network scale-up method 
(NSUM), capture-recapture method, and multiplier model 
have been used in recent years due to the difficulty of es-
timating social hidden or out-of-reach populations such as 
drug users. The use of direct methods is costly and time-
consuming and requires a large sample size and much 
manpower and may result in the under enumeration. Fur-
thermore, these estimates may be unreliable for diseases 
or problems with a low and rare prevalence (18, 17, 15). 
On the contrary, indirect methods do not have such execu-
tive problems (11, 7). The network scale-up method 
(NSUM), as a method of estimating sizes of hidden popu-
lations, has the following advantages (20, 19):  

1. There is no need for direct contact with members of 
subpopulations.  

2. It is possible to estimate many groups or diseases by 
a single study.  

3. The obtained results of this method are comparable at 
different times.  

e = m/c*t 
where (e) is the estimated size of the key population 

(such as sex workers or injecting drug users), (m) the 
number of key community members identified by the au-
dience, (c) the size of the estimated social network re-
sponds, and (t) is the total population of the country (21). 

To estimate the size of a personal network using a 
known population approach, each audience is asked about 
the number of people connected to them in a population of 
a known size (21). 

It is assumed social media participants from a random 
sample (respondents) can represent the study population 
(21, 22). PRM is another indirect way to estimate the size 
of hidden groups without having to estimate the size of the 
social network. In this method, a random sample of re-
spondents (proxy respondents) is asked about the behav-
iors of a selected group of people (alters) they know. It is 
assumed a random sample of selected and changing re-
spondents is a sample of the community (22). 

Kanato et al found the NSU method is cost-effective 
and efficient. People who inject drugs were 0.24 by the 
NSU method in this study. There was a difference of 5.8% 
between this method and subgroups of injection addicted 
reference population (23).  

The NSU method has been widely performed with 
promising and applied results in various studies in the 
world (24).  

The overall health of the Iranian population depends on 
controlling the high-risk behavior, such as the youth ad-
diction. Therefore, the correct estimation of sizes of such 
subgroups is the key to information for planning, monitor-
ing, and evaluating prevention programs and a health pri-
ority for policymakers. Therefore, the present study was 
partially and locally designed to solve this gap. This study 
aimed to estimate the prevalence of marijuana misuse 
among Hamadan students during 2016 using the hidden 
estimation method.  

  
Methods 
This cross sectional study was conducted among the 

youth in Hamadan and in a subgroup of students. A ran-
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dom sample of 500 students was selected using the multi-
stage random sampling (stratified sampling and random 
sampling) as a ratio at universities and classrooms; and 
questionnaires were completed by trained students (Ap-
pendix 1).  

In universities, samples were randomly selected from 2 
groups of medical and nonmedical universities. The pro-
portion of students from different fields and universities 
was considered in the selection of samples. Incomplete 
questionnaires were excluded and finally 461 completed 
questionnaires were selected for evaluation. Given the 
cultural issues in the Iranian society, it was decided to 
consider friends of the same gender in the present study 
and reliability and validity were also investigated. 

As mentioned earlier, the NSU and PRM are 2 methods 
of indirect estimation of population (25). The question-
naire consisted of 4 sections, including demographic ques-
tions related to the NSU method, PRM, and direct method 
about the one's own behavior. Based on the literature re-
view, the main focus is on the active network (An active 
network means that a person is actively communicating 
with these people (by telephone, face to face, email, or 
any other communication method) in a study on the NSU 
(26, 20, 19).  

In the PRM, names of 30 girls and 30 boys with unique 
pronunciation were selected by referring to Hamadan Or-
ganization for civil registration, so that selected names 
should have the following conditions according to princi-
ples of choosing names in the PRM:  

1. The name should not be common in both sexes.  
2. Names should not have different pronunciations and 

types.  
3. Names should not have 2 or combined names.  
4. One percent of the most common names and 1% of 

the lowest common names should not be among other 
names.  

Names were written on cards and distributed by the 
questionnaire with training while questionnaires were 
completed. Male respondents were asked to choose cards 
with male names, and similarly women were asked to 
choose cards with female names. They were then asked to 
select the most possible people with the chosen names in 
their social networks and respond to questions about them 
by PRM. For the direct method, the questions were asked 
directly at the end of the questionnaire. The answer to all 
questions of the questionnaire was optional. Data were 
entered into SPSS software after encoding and analyzed 
using Pearson chi-square and Fisher's exact test; and sig-
nificance level was set at 0.05. 

 

Inclusion criteria 
This study selected students who were at least in the 

second semester and their communication networks were 
formed during the last semester.  

 
Exclusion criteria 
The first and second semester students were excluded 

from the research due to the noncommunication networks 
among them. Furthermore, students who were not willing 
to cooperate and respond to questionnaires were also ex-
cluded from the research.  

  
Results 
Researchers could analyze data of 461 students. The 

mean (SD) age of the students was 22.51 (4.19) years and 
58.1% were female. Almost 409 (88.7%) of the students 
were single and 320 (69.3%) resided in dormitories. A 
total of 408 (88.4%) students were studying at Hamadan 
universities for at least 2 years, and all of them were stud-
ying for a semester with their classmates leading to the 
creation of a social network among them. C number was 
25.8 and 29.5 for male and female students, respectively. 

  
 Estimating prevalence of marijuana misuse in both 

genders 
The prevalence of marijuana was 1.94% with the NSU 

method and 4.12% with the PRM, and the prevalence of 
consumption was 2.6% in the direct method (Table 1). 
The frequency percentages of marijuana consumption 
were 14.57%, 12.58%, and 10.4% in boys with the 
NSUM, PRM, and direct method respectively (Table 1). 
The percentage of misuse was lower in both genders (0.82 
for boys and 0.63 for girls) in the direct method than the 
PRM. The percentage of prevalence was higher in boys 
than in girls (1.16 vs. 0.48) with the NSU method com-
pared to the PRM. 

 
The proportion of marijuana misuse in boys to girls 
Marijuana misuse proportions were more in male stu-

dents compared to females, with 7.51%, 3.05%, and 4% 
respectively, based on NSUM, PRM, and direct method. 
Table 1 demonstrates the results of frequency of marijua-
na student consumers in age, gender, education level, and 
job groups using NSUM and PRM.  

According to research findings, no significant difference 
was found between the prevalence of one-time misuse of 
marijuana in male and female students for age group, field 
of study, education level, and type of job by the NSU 
method (Table 2).  

Findings revealed a significant difference between the 

 
Table 1. Estimation of frequency percentage of at least one-time consumption of marijuana in terms of gender and research method in students at 
Hamadan universities 
Gender Method (%) 

PRM NSU Direct NSU Vs. PRM Direct method Vs. PRM 
Male 12.58 14.57 10.4 1.16 0.82 
Female 4.12 1.94 2.6 0.48 0.63 
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prevalence of one-time misuse of marijuana in male and 
female students for the field of study, grade, and type of 
job based on PRM. Despite the fact that the percentage of 
frequency of misuse was higher in 21-25 years age group, 
there was no statistically significant difference between 
the prevalence of marijuana misuse in boys in age group 
based on the PRM, but this difference was significant in 
female students (p=0.016) (Table 2).  

 
Discussion 
In the present study the frequency of marijuana misuse 

among Hamadan university students was higher with the 
PRM than the other 2 methods, NSU and direct methods. 
This difference was also notably significant in terms of 
gender especially in the NSU method.  

In this study the lowest prevalence of marijuana misuse 
was 2.6% in females by direct method, but the highest 
misuse was 14.575 in males by the NSU method. In a 
study titled "Correlates of college student marijuana use in 
US students in 1997", Bell et al found that the prevalence 
of misuse among students was 24.8%, which was higher 
than the present study (27). This issue can be greatly im-
portant to policymakers for preventing drug addiction in 
the society.  

In a study titled "Size estimation of groups at high risk 
of HIV/AIDS using network scale up in Kerman", Sho-
koohi et al reported highest incidence rates of 6.8% for the 
alcohol consumption, 4.7% for out-of-the norm sex, and 
35 for the opium use (28). According to a study by Sal 
ganik et al, the use of indirect methods, such as NSU, in-
dicates the higher prevalence of narcotic drugs than indi-
rect methods or analysis with the secondary data (29). 

Shamsi pour et al conducted a research in Tehran in 2015 
and found the overall prevalence of drug misuse was 23% 
among students by the indirect CM method, while this 
prevalence was 3% by direct method (30).  

In the present study, marijuana misuse was higher in 
male students than female students in all methods. Chen et 
al conducted a research titled "Relationships between fre-
quency and quantity of marijuana use and last year proxy 
dependence among adolescents and adults in the United 
States" and found marijuana misuse was not different in 
adolescent girls and boys, but it was higher among adult 
boys than adult girls (31).  

There was a very high difference in marijuana misuse 
between girls and boys in the NSU method (Table 1), 
which may be due to the fact that high-risk behaviors such 
as addiction are not obvious among women in Iran due to 
their high social enormity; thus, they are underenumerated 
and very difficult to collect information on high-risk be-
haviors in women compared to men.  

Despite the fact that the misuse of marijuana in both 
genders and different academic levels was higher in stu-
dents with bachelor and associate degree than those with 
master, doctoral, and PhD, this relationship was not statis-
tically significant, indicating that although students' high 
education prevents them from consuming marijuana, the 
effect is not significant enough to make the relationship 
meaningful. 

The research also indicated that the misuse of marijuana 
in the 21-25 age group was higher than the 20-25 age 
group in both genders.  

According to a study by Bell et al titled  “Correlates of 
college student marijuana use: Results of a US national 

Table 2. Frequency distribution (percentage) of marijuana misuse in students based on age groups, education level and major and in terms of 
gender according to NSUM and PRM 

Method Major At least once used marijuana 
Quantity (Percent) 

p 

No Yes 
NSU Bachelor and lower 

N=268 
168 (62.7) 100 (47.3) 0.064 

Master and higher 
N=193 

129 (66.8) 64 (31.2) 

PRM Bachelor and lower 
N=268 

221 (82.5) 47 (17.5) 0.971 

Master and higher 
N=193 

163 (84.5) 30 (15.5) 

NSU 
 

20 years and less 
N=158 

114 (72.2) 44 (21.8) 0.872 

21-25 years 
N=255 

153 (60.0) 102 (40.0) 

25 years and more 
N=48 

30 (62.5) 18 (37.5) 

PRM 20 years and less 
N=158 

141 (89.2) 17 (10.8) 0.016 

21-25 years 
N=255 

202 (79.2) 53 (21.8) 

25 years and more 
N=48 

419 (85.4) 7 (14.6) 

 
NSU 

 

Medical sciences 
N=166 

105 (63.3) 61 (36.7) 0.059 

Non-medical sciences 
N=295 

192 (65.1) 103 (34.9) 

PRM Medical sciences 
N=166 

137 (82.5) 29 (17.5) 0.474 

Non-medical sciences 
N=295 

247 (83.7) 48 (16.3) 
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survey" in 1997, marijuana use was compared in students 
in terms of age and it was found that marijuana use was 
1.55 times more in students younger than 24 years than 
students aged 24 years and older. This result is consistent 
with the present study (27).  

C was found equal to 28.73 and 28.89 in male and fe-
male students, respectively, indicating that every girl or 
boy student at Hamadan universities was communicating 
with 28 students of the same gender in their social net-
works on average, and this ratio was slightly different and 
almost similar between male and female students. This 
was a lower estimate than a research by Shokoohi et al 
(32) on the estimated size of the active network of Ker-
mani men (n=303), which may be due to differences in 
definitions of "communication and recognition". The pre-
sent study referred to the recognition of classmates or 
friends of the same gender or university.  

Sheikh zadeh et al conducted a research entitled "Com-
paring direct, network scale-up, and proxy respondent 
methods in estimating risky behaviors among 500 collegi-
ans in Kerman" and measured the size of social network 
of male and female students equal to 26 and 29, respec-
tively. The NSU method reported the alcohol consumption 
of 0.44% and 8.68%, out-of-norm sexual relations of 95% 
and 48%, injection drug addicts of 0% and 0.23%, and 
heroin and cannabis use of 0% and 0.17% in women and 
men, respectively. PRM method reported the alcohol con-
sumption of 2.32% and 18.12%, out-of-norm sexual rela-
tions of 3.47% and 13.42%, injection drug addicts of 39% 
and 0.67%, and heroin and cannabis use of 0.38% and 
2.01%, and hashish use of 0.77% and 2.01% in women 
and men, respectively. It was also found that the PRM had 
less bias than other methods (33).  

Given the difference in the prevalence of marijuana 
misuse in 3 different methods, it seems PRM has less bias 
and the obtained frequency was without any prevention, 
which was common in estimates of addiction studies, as 
the research question of this method only referred to a 
well-known person with a specific name; and the respond-
ent focused on the same person and it was possible to an-
swer correctly. In the NSU method, however, students 
should recall their friends in their minds and remember the 
exact number of people who used marijuana in their net-
works. Therefore, the phenomenon of underreporting in 
NSU may be significant due to the higher transmission 
error.  

Incomplete questionnaires were also another problem 
with this project; thus, researchers decided to remove 
them. This study was also cross sectional and only inves-
tigated the one-time misuse of marijuana by students over 
the past year, but a longitudinal study can precisely indi-
cate the consumption rate and model of this substance. 
Researchers suggest investigating this issue by conducting 
longitudinal studies with larger sample sizes. 

 
Conclusion 
After estimating the misuse of marijuana in students by 

comparing indirect and direct methods, it seemed direct 
and NSU methods had more bias than the PRM, which 
had a closer frequency to reality. One of the most effective 

factors in bias in the direct method is nonresponse due to 
social stigma or lack of willingness to report accurately. 
As the PRM might have the minimum information bias, 
our estimate of this population was obtained as a more 
accurate form than results of direct and NSU methods for 
gender. The proportion of this estimate (direct and NSU 
methods Vs. PRM) was a goal of this study as a correction 
factor in balancing results of direct and NSU. Results of 
the present study should be taken into account by health 
policymakers given the prevalence of one-time use of ma-
rijuana in a young population in Hamadan, especially in 
males which is much more than women and is likely to be 
a sample of estimates in the whole country.  

 
Limitations and suggestions 
Given that addiction is a social stigma in any society, 

questions in this regard may be answered dishonestly. 
However, using an indirect method and having people 
comment on their friends reduces these errors to some 
extent. Nevertheless, the indirect method also has the limi-
tation of reminding people of their friends' situation. 
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Appendix 1. Topic of questioning: Comparing NSUM and PRM in determining the size of population of marijuana consumers (Cannabis-Weed) 
Gender: Age: Education level: Job: Marital 

status: 
Residence 
(city- village): 

Section 1: Participants' characteristics 
(without name) 

• How many close friends do 
you have? Given the number of 
close friends, please answer the 
following questions by mention-
ing the number. 
 

Please write the 
number of your 
friends in this table. 

Girl: …. 
Boy: … 

  

Section 2: Questions about estimating 
the population size of marijuana (Can-
nabis-Weed) consumers by the NSU 
method 

• How many close friends of 
yours have consumed marijuana 
(Cannabis-Weed) at least once 
in the past year? 
 

Please write the 
number of your 
friends in this sec-
tion. 

Girl: … 
Boy: … 

  

Section 3: Questions about estimating 
the population size of marijuana (Can-
nabis-Weed) consumers by the PRM 

• Given the names, which you 
have selected from cards, please 
answer the following questions 
and write yes or no in the rele-
vant section. 
•  

Have you consumed 
marijuana at least 
once in the past year 
(Cannabis-Weed)? 

Please answer 
“yes” or “no” in 
this section. 

  

Section 4: Questions about participants  
Please answer “yes” or “no” to the fol-
lowing questions. 

Have you used alcoholic bever-
ages such as vodka, whiskey, 
beer or wine at least once during 
the past year? 

Have you used 
marijuana (Canna-
bis-Weed) at least 
once during the past 
year? If yes how 
many times? 

The Number of 
marijuana mis-
use (Cannabis-
Weed) during 
the past year: … 

  

 
We appreciate your cooperation.  
 


