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Abstract 

 

 Article Info 
 

Background: To manage a problem, knowing the size of the population associated is of 

great significance. In this study, direct and indirect (network scale-up [NSU]) methods 

were used to estimate the population size of students of the university of medical 

sciences with high-risk behaviors in Rafsanjan, Iran.  

Materials & Methods: In this cross-sectional study, using stratified random sampling, 

440 students were selected and interviewed from the target group by a standard 

questionnaire, with three social network size estimation, NSU, and direct methods. The 

frequency approach of the NSU method was used to estimate the size of groups with 

high-risk behaviors. Correction coefficients were applied to adjust common errors in this 

method. 

Results: Using the maximum likelihood method, the means of social network size (C) for 

male and female students were 25.71 and 24.45, respectively. Using the NSU method, 

the prevalence rates of alcohol drinking, extra-marital sexual relationship, and opium use 

were 26.57%, 15.28%, and 9.69% among male students and 3.13%, 2.89%, and 1.3% 

among female students, respectively. Using the direct method, the prevalence rates of 

alcohol drinking, extra-marital sexual relationship, and opium use were 23.2%, 14.3%, 

and 6.25% among male students and 2.1%, 2.8%, and 0.34% among female students, 

respectively. 

Conclusions: Our results showed high-risk behaviors to have a relatively high 

prevalence among students of Rafsanjan University of Medical Sciences (RUMS). These 

behaviors were more prevalent among males than females. Thus, it seems necessary to 

plan preventative measures against drug abuse in academic departments. 
 

Keywords: Social Network, High-Risk Behaviors, Students, Alcohol Drinking, Opium, 
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Introduction 

High-risk behaviors are hazardous that can cause 

physical, mental, and social problems and 

diseases at present or in the future. These 

behaviors include smoking, alcohol consumption, 
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use of illicit and unauthorized drugs, and high-risk 

sexual behaviors [1]. 

One of the most important high-risk behaviors is 

substance abuse, a phenomenon with a worldwide 

prevalence that threatens humans as a critical 

social problem [2]. The use of illicit drugs is 

increasing among young people in many countries. 

The adverse consequences of using such drugs 

include dependence, excessive consumption, 

physical and psychological harms, and premature 

death [3]. 

According to unofficial estimates of the United 

Nations International Drug Control Program 

(UNDCP), the annual rate of drug abuse is about 

3.3-4.1% of the world's total population. Drug 

abuse, alcohol consumption, and extra-marital 

affairs account for 2%, 8%, and 5% of the world's 

disability-adjusted life year (DALY) among the age 

group of 15 to 24 years. According to the 2014 

World Health Organization report, in 2010, the 

average per capita consumption of alcohol in Iran 

was zero; however, according to unofficial 

estimates, the average per capita alcohol 

consumption was estimated at 1 liter per year. 

According to the report, alcohol consumers in Iran 

are less than 0.1% of the total population (both 

genders). According to the unofficial statistics, per 

capita consumption amounts of alcohol are 26.9 

liters and 17.8 liters per year for male and female 

regular consumers, respectively [4-5]. 

The phenomenon of drug addiction and its 

associated individual-social problems have inflicted 

the Iranian society for years. Due to bordering with 

the major opium-producing countries, Iran is 

considered one of the main routes of drug 

trafficking [6]. It also has become an appropriate 

market for the consumption of narcotics produced 

in Afghanistan [7]. In Iran, at least 2 million people 

consume illicit drugs, and 8 million households are 

directly faced with drug-related problems. The 

annual economic costs of illicit drugs amount to 10 

trillion tomans [6]. Drug abuse also puts people at 

risk of HIV. 

 Although injecting drug users are still the most 

important group at risk for HIV transmission in the 

Iranian community, the ever-increasing role of 

high-risk sexual behaviors in the HIV epidemic in 

Iran should not be taken for granted [8-10]. Today, 

the youth are the greatest at-risk and vulnerable 

group, and the age of infection with this disease 

has witnessed a marked decline in recent years 

[11]. One of the issues that hinder a global 

response to HIV/AIDS is the collection of credible 

information about high-risk populations. Data 

collection is a challenging task due to the high 

HIV/AIDS risk in drug users, prostitutes, and 

homosexual men, and it is not possible to use a 

standardized statistical method for sample 

selection [12]. Given the structure of the young 

population in Iran and the high proportion of 

university students, as well as considering the fact 

that students constitute a large percentage of drug 

users, more serious studies are required. This 

issue is of great significance since students have 

different needs and motives [13], and they are 

young and active members of the society. 

Entering university provides an opportunity for self-

determination, independence, avoidance of family 

control, and management of sexual relations and 

sexual orientation. During this period, peer 

pressure influences individuals to abuse alcohol 

and drugs [14, 15]. The damage caused by high-

risk behaviors in this stratum imposes harmful 

societal effects. Therefore, it is necessary to study 

this problem in this group of people; also, accurate 

statistics are required for planning to prevent these 

harms in this high-risk population. In different 

studies, the prevalence of drug abuse varies 

among students. In studies focusing on students, 

the rate of alcohol consumption has been reported 

to range between 5.7% and 38%, and the rate of 

chronic alcohol consumption has been estimated 

at 7.1% to 8.3% [16].  

In Tehran, Iran, the prevalence of opium use is 8-

21%, and that of high-risk sexual intercourse in the 

age group of 15 to 18 years is 28% [17]. Since 

there is a lack of planning regarding drug 

addiction, careful examination of its prevalence in 

the society is required. On the other hand, drug 

addiction and other high-risk behaviors are 

considered taboos in Iran, making the accurate 

estimation of their prevalence challenging. 

Accordingly, for obtaining statistics on the 

prevalence of high-risk behaviors, population 

estimation methods are used. 

The use of indirect methods, including the network 

scale-up (NSU), for estimating hidden populations 

has been a very hot topic in recent years [18]. Due 

to the underestimations in direct studies, the NSU 

method is used as a complementary and cost-

effective strategy to estimate the prevalence of 

high-risk behaviors in communities. Due to the 

sensitivity of the role of students in our society, as 

well as the lack of studies on this issue in 

Rafsanjan, we decided to provide a more precise 

estimation of high-risk behaviors among students 

of RUMS through direct and indirect (NSU) 

methods. 

 

Materials and Methods 

This cross-sectional study was conducted on 1986 

students in Rafsanjan University of medical 

science (RUMS) as the target group in 2017. Using 
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Cochran's formula (Formula 1), based on a 1.5% 

acceptable margin of error for proportion being 

estimated and the 3% prevalence of drug abuse in 

Iran [19], the sample size was estimated at 400 

individuals. Considering 10% attrition, 440 

questionnaires were completed. 

 

Formula 1.  

 

  
 

 
 

Third-semester and higher students were the 

inclusion criteria because they had the opportunity 

to familiarize themselves with the university 

campus and connect closely with others. 

Answering the questions was optional, and the 

incompleteness of the questionnaire was the 

exclusion criterion. 

The students of RUMS were categorized into three 

strata based on the education level (1. Associate's 

and Bachelor's degrees, 2. Master's degrees, and 

3. PhD degrees). In every stratum, only third-

semester and above students were considered for 

selecting samples. 

Sample selection was carried out proportionate to 

the overall population of each stratum, i.e., 

approximately 89% of the participants were 

undergraduates, and the rest were graduates. The 

participants were chosen using the random 

number table and the list of student IDs. Selected 

individuals who refused to participate in the study 

were replaced by fellow students. 

 A trained researcher presented the study goals at 

classes, and after obtaining informed consent, data 

was collected from the respondents by a standard 

questionnaire (Network Scale-Up Questionnaire) 

[17]. The students were asked to answer the 

questions separately.  

 The questionnaire included three sections. The 

first section covered demographic items on 

gender, age, the field of study, the year of starting 

the university, marital status, place of residence 

(dormitory or not), degree program, and 

indigenousness or non- indigenousness. The 

second section was to estimate the extent of the 

group with high-risk behaviors. It included A) 2 

items to identify the extent of the interviewees' 

social network: according to the definition of 

cognition, how many female students do you know 

in RUMS? And how many male students do you 

know in RUMS? In this study, cognition is defined 

as a student of Rafsanjan University of Medical 

Sciences whom you know by name and face, they 

also know you by name and face, you have had 

phone or email contact at least once in the past 

year, and you can contact them easily at any time 

required, and B) 8 items to determine the number 

of students with high-risk behaviors in the 

interviewee's personal network (for example, how 

many people do you know who drink alcohol?) 

Finally, the third section with 3 items aimed to 

estimate the size of the groups with high-risk 

behaviors through the direct method. Participants 

were directly asked about their own risky behaviors 

in the past year. 

In this study, validity was approved by 4 

experienced faculty members of the Epidemiology 

Department of Kerman and Rafsanjan. To allocate 

the reliability and internal consistency of the 

questionnaire, a pilot of 40 individuals was 

performed before sample selection, and 

Cronbach's alpha was estimated at 0.747. By 

following sample selection, Cronbach's alpha was 

calculated at 0.83 using data of 400 students. 

The network scale-up (NSU) method: This method 

was first used in 1986 to estimate the number of 

missing individuals of the Mexico earthquake [19, 

20]. It was invented in collaboration with 

anthropologists, social networking experts, and 

mathematicians [19]. The method can be used for 

telephone and face-to-face interviews using 

standardized questionnaires [19]. The first 

component in the NSU method is the 

determination of the individual's social network 

(active network), which is shown by the letter C in 

calculations [19, 21]. For the determination of C, 

the four methods of frequency, probabilistic, direct, 

and indirect are used [19, 22]. Herein, we used the 

direct method to determine C. 

The direct method for determining C: In this case, 

the respondents are asked about the number of 

people they know in their active network (it is 

possible to narrow down the questions, and 

ultimately, add up all the people together to 

estimate the size of the social network; for 

example, how many old classmates do you know, 

or how many neighbors do you know. Then, by 

adding them up, the size of the active social 

network is obtained) [21, 22]. 

Using the direct method to determine the size of an 

active social network, whether general or in 

chunks, can be problematic. In fact, in the general 

question approach, recalling and enumerating the 

people each person knows is very difficult, and if 

the question is chunked down, there is a chance of 

repeating some people in several sub-groups. 

Similar studies have indicated that about 20% of 

the social network is missed using the direct 
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method [19]. 

The definition of known population: The individuals 

introduced by the respondent should have made at 

least one telephone contact or sent an email 

throughout the past year, the respondent should 

know the individual by name and face, the 

individual should also know the respondent, and it 

should be possible to contact them easily at any 

time required [12, 19, 22-25]. 

Estimation of hidden groups: Estimation of hidden 

groups is performed using three methods. In the 

first method (probable), individuals are asked 

whether they know someone based on the 

provided definition involved with a problem we are 

looking for (for example, alcohol consumption); in 

this case, the answer is yes or no. In the second 

method, the case of the high frequency of positive 

answers, the participants are asked about the 

number of people they know. The third method is 

the maximum likelihood (ML) [19]. We used the 

third method in our study as follows. 

Estimation of the size of the population with high-

risk behaviors:  

Stage one, estimating the average size of each 

student's social networks: The numbers mentioned 

by the students in the first two questions were 

used for estimating the size of each student's 

personal network using SPSS software, the 

maximum likelihood (ML) method, and 95% 

confidence interval. 

Stage two, estimating the average size of the total 

social network of students C) The figure obtained 

in the first stage, calculated for each student, was 

averaged to estimate the total social network size 

of Rafsanjan medical students. 

Stage three, determining the number of people in 

the high-risk population each student knows.         

e) According to the answers given to the eight 

questions of the second part of the questionnaire 

(m), the C number calculated in the previous 

stage, and the total student population of RUMS 

(T=1986), e was calculated using the following 

formula [17]. 

 

Formula 2.   

 
 

Stage four, calculating the population size with 

high-risk behaviors M) Given the values obtained 

in previous stages and placing them in the formula, 

the size of the population with high-risk behaviors 

was estimated. 

Given that the network expansion method has 

some limitations, it should be noted that the 

accuracy of this study depends on the validity of 

these assumptions. First, all members of the T 

population have an equal chance to know the size 

of the groups under investigation. Second, 

everyone has full information about their 

acquaintances. Third, the participants remember 

the number of their acquaintances accurately and 

in a short time. These three conditions include 

barrier effect, transmission error, and estimation 

effects, respectively [23, 26].  

Stage five, eliminating the effect of the common 

errors in the network expansion method: The crude 

size of the population as calculated in the fourth 

stage was adjusted using the following formula and 

the specific correction coefficients derived from by 

Maghsoudi et al., in Kerman in 2014, to determine 

the effect of the common errors [18]. 

 

Formula 3.   
 

 
 

Results 

Forty questionnaires were excluded because of 

zero or unacceptably large social networks. 

Accordingly, data analysis was on the data of 400 

students. Of the studied students, 345 were under 

the age of 25 (86.1%), 44 (11.1%) aged 25-35 

years old, 8 (2%) were within the age group of 36-

45 years, and 3 (0.8%) were over the age of 45. 

The mean age of the students was 23.14±4.60 

years. The minimum and maximum ages were 19 

and 50 years, respectively. Overall, 288 (72.0%) of 

the participants were female, 304 (76.0%) were 

single, 239 (59.8%) were staying in dormitory, and 

222 (56.8%) were non-indigenous. Further, 247 

(61.7%) individuals were associate's and 

bachelor's students, 3.3% were master's students, 

and 35% were PhDs. In addition, 36 students were 

studying midwifery, 23 environmental health, 18 

public health, 28 nursing, 47 anesthesiology, 103 

medicine, 4 biochemistry, 1 internal surgery, 33 

radiology, 32 laboratory sciences, 1 anatomy, 2 

immunology, 1 epidemiology, 38 dentistry, 15 oral 

and dental health, and 18 medical emergencies. 

Calculation of mean social network C Using the 

maximum likelihood method, the size of the social 

network C was calculated. The mean C values 

calculated for men and women were 25.70 and 

24.35, respectively. Because of the conditions 

described in the definition of known population, we 

could estimate the presence of men in women's 

social networks and vice versa. Each female 

student was associated with an average of 6.90 

men and 17.65 women, and each male student 

had contact with an average of 17.69 male and 
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8.39 female university students. The estimated 

size of populations with high-risk behaviors 

according to gender is presented in Tables 1 and 

2.  

 

Table 1. Crude and Adjusted Estimates of Risky Behaviors among students of RUMS in 2017 Based on Women's 

Report 

*Estimating the prevalence of latent behavior in the target population, **Intravenous drug use; *** Extra-marital sex 
 

 
 
Table 2. Crude and Adjusted Estimates of Risky Behavior among students of RUMS in 2017 Based on Men's Report 

*Estimating the prevalence of latent behavior in the target population, **Intravenous drug use; *** Extra-marital sex 
 
 

 

Prevalence 
(%)* 

Adjusted 
(average count) 

Transmission 
rate 

Popularity 
ratio 

Crude  
(average count) 

Gender in the 
social network 

Risky 
behavior 

3.97 49.75 

0.45 0.9 

20.15 Male 

Alcohol 1.80 22.59 9.15 Female 

3.13 62.14 25.17 Overall 

2.49 31.30 

0.45 0.9 

12.68 Male 

Opium 0.19 2.41 0.98 Female 

1.30 25.90 10.49 Overall 

2.20 27.62 

0.45 0.9 

11.19 Male 
Sap of 
opium 

0.0 0.0 0.0 Female 

1.03 20.44 8.28 Overall 

1.94 24.36 

0.45 0.85 

9.32 Male 

Cannabis 0.0 0.0 0.0 Female 

0.91 18.03 6.9 Overall 

0.57 7.19 

0.54 0.96 

3.73 Male 

Heroin 0.0 0.0 0.0 Female 

0.26 5.32 2.76 Overall 

0.34 4.30 

0.54 0.96 

2.23 Male 

IDU** 0.03 0.46 0.24 Female 

0.18 3.72 1.93 Overall 

- - 

- - 

16.04 Male 

Other - - 2.96 Female 

- - 15.19 Overall 

4.27 53.61 

0.44 1 

23.59 Male 

EMS*** 1.2 15.79 6.95 Female 

2.89 57.31 25.22 Overall 

Prevalence 
(%)* 

Adjusted 
(average count) 

Transmission 
rate 

Popularity 
ratio 

Crude 
(average count) 

Gender in the 
social network 

Risky 
behavior 

37.04 270.04 

0.45 0.9 

109.37 Male 

Alcohol 3.67 26.81 10.86 Female 

26.57 525.74 213.33 Overall 

13.50 98.44 

0.45 0.9 

39.87 Male 

Opium 1.37 10.04 4.07 Female 

9.69 192.17 77.83 Overall 

9.51 69.38 

0.45 0.9 

28.10 Male 
Sap of 
opium 

0.0 0.0 0.0 Female 

6.64 131.67 53.33 Overall 

13.22 96.41 

0.45 0.85 

36.88 Male 

Cannabis 1.92 14.04 53.33 Female 

9.60 190.45 72.85 Overall 

0.29 2.14 

0.54 0.96 

1.11 Male 

Heroin 0.0 0.0 0.0 Female 

0.20 4.08 2.12 Overall 

2.26 16.53 

0.54 0.96 

8.57 Male 

IDU** 2.46 17.99 9.33 Female 

2.06 40.95 21.23 Overall 

- - 

- - 

50.80 Male 

Other - - 10.76 Female 

- - 102.13 Overall 

17.87 130.31 

0.44 1 

57.34 Male 

EMS*** 14.39 104.90 46.16 Female 

15.28 303.02 133.33 Overall 
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According to Table 1, the prevalence of alcohol 

consumption among female students was 1.80%, 

while it was 3.97% among male students. The 

prevalence of extra-marital sexual affairs among 

female students was 1.2%, and among male 

students, it was 4.27%. Further, the prevalence of 

all the studied high-risk behaviors was higher in 

men than women. In men, the most commonly 

reported high-risk behavior was extra-marital 

sexual relationships with a prevalence of 4.27%, 

followed by alcohol consumption with a prevalence 

of 3.97%, opium use with a prevalence of 2.49%, 

and sap consumption with a prevalence of 2.20%. 

In women, the most commonly reported high-risk 

behaviors were alcohol consumption with a 

prevalence of 1.8%, extra-marital sexual 

relationships with a prevalence of 1.2%, and opium 

use with a prevalence of 0.19%. 

According to Table 2, the prevalence of alcohol 

consumption among female students was 3.67%, 

and among male students, it was 37.04%. The 

prevalence of extra-marital sexual affairs among 

female students was 14.39%, while it was 17.87% 

among male students. Moreover, all the high-risk 

behaviors were more prevalent in men than 

women. Also, in men, the most common behaviors 

were alcohol consumption, extra-marital sexual 

relationships, and opium use. In women, the most 

commonly reported high-risk behaviors were extra-

marital sexual relationships with a prevalence of 

14.39%, alcohol consumption with a prevalence of 

3.67%, and injectable drug use with a prevalence 

of 2.46%. 

Table 3 shows that alcohol consumption was the 

most prevalent high-risk behavior (9.62%) among 

the students of RUMS, followed by extra-marital 

sexual relationships and opium use with 

prevalence rates of 6.33% and 3.63%, 

respectively. Over the past year, using the direct 

method, the prevalence of alcohol consumption 

among students of RUMS was 8%, the prevalence 

of opium use was 2%, and the consumption rate of 

other drugs was 3.75%. The prevalence of extra-

marital relationships was estimated at 5.9% among 

the students. 

 

Table 3. The overall prevalence of risky behaviors among students of RUMS in 2017 

Risky 

behaviors 

Direct method NSU method 

No of students 

with Risky behavior 

Prevalence 

(%) 

Crude 

(average count) 

Adjusted 

(average count) 

Prevalence 

(%)* 

Alcohol 32 8.0 77.28 190.81 9.62 

Opium 8 2.0 29.15 71.97 3.63 

Sap of Opium 4 1.0 20.76 51.25 2.58 

Cannabis 0 0.0 25.29 66.11 3.33 

Heroin 2 0.05 2.58 4.97 0.251 

IDU** 0 0.0 7.35 14.17 0.715 

Other 15 3.75 39.44 - - 

EMS*** 23 5.9 55.25 125.56 6.33 

*Estimating the prevalence of latent behavior in the target population, **Intravenous drug use; *** Extra-marital sex 

 

As presented in Table 4, the prevalence of alcohol 

consumption among single individuals was 

11.41%, and in married individuals, it was 4.01%. 

The high-risk behaviors of alcohol and opium 

consumption were more common in single 

individuals. However, the prevalence of extra-

marital sexual affairs in married people was more 

than estimated. Alcohol consumption, extra-marital 

sexual relationships, and opium use were the most 

common high-risk behaviors in single individuals. 

In married individuals, the most commonly reported 

high-risk behaviors were extra-marital sexual 

affairs, with a prevalence of 7.29%, followed by 

alcohol and opium use, respectively. 

In indigenous students of Rafsanjan, the 

prevalence of alcohol consumption was 8.92%, the 

prevalence of extra-marital relationships was 

6.46%, and the prevalence of opium use was 

2.61%, which were the most commonly reported 

high-risk behaviors, respectively. In non-

indigenous students in Rafsanjan, the overall 

prevalence of alcohol consumption was 9.42%, the 

prevalence of extra-marital relationships was 

6.21%, and the prevalence of opium use was 

3.29%, which were the most commonly reported 

high-risk behaviors, respectively. In dormitory 

students, the prevalence rates of alcohol 

consumption, extra-marital relationships, and 

opium use were 9.95%, 7.97%, and 2.41%, 

respectively. In non-dormitory students, the 

prevalence rates of alcohol abuse, opium use, and 

extra-marital relationship were 7.66%, 4.28%, and 

3.62%, respectively, which were the most 

commonly reported high-risk behaviors, 

respectively. The highest prevalence of alcohol 

consumption (16.36%), extra-marital relationship 

(11.51%), and opium use (8.18%) were observed 

in doctoral students. However, the lowest 

prevalence of high-risk behaviors was observed in 

master's students. 
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Table 4. Prevalence of risky behaviors in terms of demographic variables among students of RUMS in 2017 

Demographic variables 
Risky 

behaviors 

Direct method NSU method 

No of students 
with Risky 
behavior 

Prevalence 
(%) 

Crude 
(Average 

count) 

Adjusted 
(Average 

count) 

Prevalence 
(%)* 

Gender 

Male 

Alcohol 26 23.2 25.17 190.81 3.13 

Opium 7 6.25 10.49 71.97 1.30 

EMS** 16 14.3 25.22 125.56 2.89 

Female 

Alcohol 6 2.1 213.33 190.81 26.57 

Opium 1 0.3 77.83 71.97 9.69 

EMS** 8 2.8 133.33 125.56 15.28 

Marital 
status 

Single 

Alcohol 30 9.9 91.65 190.81 11.41 

Opium 8 2.6 35.03 71.97 4.36 

EMS** 24 7.9 52.58 125.56 6.02 

Married 

Alcohol 2 2.0 32.20 190.81 4.01 

Opium 0 0.0 10.73 71.97 1.33 

EMS** 0 0.0 63.58 125.56 7.29 

Native or not 

Yes 

Alcohol 10 6.0 71.63 190.81 8.92 

Opium 3 1.8 21.01 71.97 2.61 

EMS** 9 5.4 56.35 125.56 6.46 

No 

Alcohol 21 9.5 75.65 190.81 9.42 

Opium 5 2.25 26.42 71.97 3.29 

EMS** 12 5.4 54.18 125.56 6.21 

Dormitory or 
not 

Yes 

Alcohol 20 8.4 79.94 190.81 9.95 

Opium 6 2.5 19.40 71.97 2.41 

EMS** 12 5.0 69.53 125.56 7.97 

No 

Alcohol 11 7.6 61.53 190.81 7.66 

Opium 2 1.38 34.37 71.97 4.28 

EMS** 8 5.6 31.6 125.56 3.62 

Degree 

BSc 

Alcohol 15 6.07 51.58 190.81 6.42 

Opium 7 2.83 9.69 71.97 1.20 

EMS** 12 4.85 33.58 125.56 3.85 

MSc 

Alcohol 1 7.7 36.59 190.81 4.55 

Opium 0 0.0 12.19 71.97 1.51 

EMS** 0 0.0 18.29 125.56 2.09 

PhD 

Alcohol 16 11.4 131.37 190.81 16.36 

Opium 1 0.71 65.68 71.97 8.18 

EMS** 12 8.6 100.38 125.56 11.51 

*Estimating the prevalence of latent behavior in the target population, ** Extra-marital sex 

 
Over the past year, using the direct method, the 

prevalence of alcohol consumption among female 

students in Rafsanjan University of Medical 

Sciences was 2.1%, and in male students, it was 

23.2%. All the high-risk behaviors in male students 

were more prevalent. The prevalence of alcohol 

consumption among single students of Rafsanjan 

University of Medical Sciences was 9.9%, and in 

married students, it was 2.1%. All the high-risk 

behaviors were more common in single students. 

The prevalence of alcohol consumption in 

indigenous students was 6%, and in non-

indigenous students, it was 9.5%. All the high-risk 

behaviors were more common in non-indigenous 

students. The prevalence of alcohol consumption 

in dormitory students was 8.4%, and in non-

dormitory students, it was 7.6%. All the high-risk 

behaviors were more common in dormitory 

students. The prevalence of alcohol consumption 

in associate's and bachelor's students was 6.07%, 

and in master's students, it was 7.7%. Further, in 

doctoral students, the prevalence of this behavior 

was 11.4%. All the high-risk behaviors were more 

common in doctoral students.  

 

Discussion 

The outbreak of the COVID-19 pandemic has 

caused a global crisis of general and mental 

health, as well as a huge psychosocial experience 

[28]. This study examined the psychological 

consequences (including general health, general 

anxiety disorder, and post-traumatic stress 

disorder) of the COVID-19 disease in physicians 

and medical students during its outbreak. The 

results reflected the psychological effects of the 

COVID-19 pandemic on the mental health of the 

who groups in Iran.   

Based on the results, the scores of almost half of 

physicians and medical students participating in 

this study were higher than the threshold of the 

GHQ, indicating significant mental health 

problems. In addition, the highest score was 

related to the dimension of social functioning, and 
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the lowest score was related to the dimension of 

depression, so that 73.5% of the participants had 

social dysfunction. These results have been 

confirmed in studies on the prevalence of the 

disease in Iranian society [29-31] and other 

communities [10, 11]. Disturbance of individual 

structures reduces control of the individual and the 

predictability of the flow of life [32]. Hence, social 

support reduces anxiety and stress and improves 

self-efficacy [33]. Socioemotional support and 

empathy of friends or family members can help 

medical staff reduce anxiety [34]. Social support 

can help reduce stress by reducing the perception 

of threat from stressful events, resulting in the right 

physiological response [33].  

Twenty-four-tenths of a percent of the participants 

in our study had symptoms of anxiety, which was 

higher than that in the studies of Rabih H et al. 

(United Arab Emirates) (19.8%) [4] and Wei Deng 

et al. (21%) [9] that were performed on the general 

population and healthcare workers. However, the 

anxiety symptom percentage in our study was 

lower than that in the study of Chang Jinghui [35] 

(28.9% mild, 11.5% moderate, and 7.4% severe). 

Numerous studies have examined the 

psychological implications of the COVID-19 

pandemic on the mental health of students and 

physicians, particularly in China. Chang Jinghui & 

et al. (2020) showed that 26.6% of the medical 

students in Guangdong Province, China,  had 

anxiety symptoms, and 21.16% of them had 

symptoms of depression [35]. Furthermore, Wei 

Deng in China (2019) found that the prevalence of 

depression in medical students was 29% [9]. 

Naseem Ahmed (2020) examined the concerns of 

medical students about the prevalence of COVID-

19 and showed that 75.8% of participants were 

worried about the possibility of developing the 

disease and 80% of them were afraid of 

inadequate treatment and care [36].   

Rabih Halvani in the United Arab Emirates showed 

that approximately half of the medical students 

reported varying degrees of anxiety, from mild to 

severe, during hospital visits [4]. Muhammad 

Salman et al. in Pakistan found that COVID-19 had 

a  significant adverse impact on students' mental 

health [37]. 

Among the few studies on the psychological 

consequences of the COVID-19 outbreak among 

physicians, Civantos AM showed that 47.9% of the 

participants (N= 349) were anxious (28.9% mild, 

11.5% moderate, 7.4% severe), and 21.8% were 

depressed. Furthermore, 60.2% of the physicians 

reported symptoms of distress (EIS) (32.7% mild, 

20.9% moderate, and 6.6% severe) [38]. Another 

study in China found that 11.4% and 45.6% of the 

physicians had symptoms of anxiety and 

depression, respectively [39]. A study in Iran found 

that 68.5% of the physicians caring for COVID-19 

patients suffered from anxiety [40]. Anxiety is the 

most fundamental characteristic of critical 

situations, and the unpredictability of the future has 

the greatest role in creating it [41]. Therefore, it 

can negatively affect people's mental health. The 

results of this study showed that the COVID-19 

pandemic had negative adverse effects on the 

health of psychiatrists and medical students in 

Iran.  

The recent COVID-19 pandemic has features such 

as an unprecedented number of patients with 

severe and often unpredictable symptoms, high 

mortality, and lack of effective treatments that 

increase the risk of PTSD among medical 

students. PTSD is a severe mental illness that may 

develop in individuals who have experienced or 

witnessed a traumatic event [42].  Hence, the 

recent outbreak burden on medical students and 

physicians deserves much more attention because 

they are more likely to be involved in diagnosing 

and treating COVID-19 patients and more prone to 

mental disorders, including PTSD. 

Thirty-three and three-tenths of a percent of the 

participants in our study had PTSD symptoms that 

were higher than that in the studies of Sen Chen in 

China [43] and Apostolos Blekas in Greece (43), 

which were performed on undergraduate student 

and healthcare workers. Such a discrepancy may 

be because the participants in this study had 

different levels of contact with the COVID-19 

patients, possibly increasing the fear of 

transmitting the disease. Fear is an adaptive 

response to defensive behaviors to protect oneself 

from danger, which can be followed by PTSD 

when improperly adjusted [44]. Regarding the 

contagious nature of the COVID-19 and its long 

incubation period (14 days or more), many 

participants may be afraid of inadvertent contact 

with the disease and spreading it to other family 

members. Therefore, using continuing education to 

better understand the disease and how to 

decrease the risks of coronary heart disease can 

play an effective role in reducing the impact [45]. 

Also, it is helpful to perform psychological 

interventions to reduce fear of pandemics, induce 

psychological resilience, and prevent PTSD. 

According to the results of this study, although 

there was no statistically significant difference 

between mental health disorder, age, and sex, the 

mental health disorder of women was higher than 

that of men, indicating that women usually have a 

higher rate of psychological distress than men. 

Because female students have less social support, 

they may suffer from a decreased sense of 

cohesion, which in turn is a strong explanatory 
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variable for psychological distress in medical 

students in general and female students in 

particular [46]. In addition, the higher prevalence of 

mental disorders in female students than those of 

males can be due to biological factors, the role of 

gender, environmental stress, poor satisfaction, 

and limited social participation of girls in society. 

Other reasons include stress management 

methods in both sexes [47]. The results showed 

that among the study variables, only job was 

associated with psychological disorders. On the 

other hand, the risk of psychological disorders in 

medical students was 2.38 times higher than that 

of the physicians, which may be due to the greater 

work experience of the latter group in dealing with 

such situations.   

One of the limitations of this study was the limited 

studies on the prevalence of depression, anxiety, 

and mental health disorders among medical 

students and physicians during the COVID-19 

epidemic worldwide, and in particular, in the Middle 

East; thus, it was not possible to compare our 

findings with similar environments and cultures.  In 

addition, the cross-sectional nature of this study 

did not allow us to determine the cause and effect 

relationship between psychological complications 

and stress. It may be helpful to repeat the study 

after the peak of the epidemic to determine the 

effect of time on results. Despite these limitations, 

the present study appears to be unique, which has 

used a standardized measure to quantify the 

mental health of medical students. 

However, further studies on larger sample sizes 

are recommended to describe the causes, 

consequences, and solutions to these problems. 

Repeating these studies at other academic centers 

and conducting similar studies are other 

suggestions. 

 

Conclusion 

The findings of this study indicate a higher 

prevalence of all high-risk behaviors in men than 

women. These values are reported higher in the 

indirect method than that of the direct. Meanwhile, 

prevalence estimates using the indirect method 

and exclusively male social networks are 

exponentially higher and distinct from other 

subgroups. Also, the highest prevalence rate 

pertains to alcohol consumption, followed by extra-

marital affairs and opium use, which are similar in 

both gender groups. To identify the predisposing 

factors among students, especially males, 

performing further extensive studies is necessary. 

Additionally, more cohesive planning to design 

proper interventions such as student counseling 

and mental health centers at the university is 

mandatory to prevent such behaviors. 
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