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Objective: Smartphone addiction among adolescents is associated with academic and 
psychological consequences, and personality and family factors can act as key contributors to 
smartphone addiction.

Methods: This study examined whether fear of missing out (FoMO) and smartphone addiction 
mediate the associations of interpersonal sensitivity and family environment with academic 
procrastination. A cross-sectional, descriptive-correlational design was used. The statistical 
population comprised female students in grades 10-12 studying in Mashhad City, Iran. A 
two-stage cluster method was used for sampling. A total of 384 female students completed a 
short-form family environment scale, interpersonal sensitivity measure (IPSM), academic 
procrastination test, mobile phone addiction questionnaire, and FoMO scale. 

Results: The findings revealed significant positive associations among academic 
procrastination, FoMO, smartphone addiction, and interpersonal sensitivity. Also, family 
environment had a significant negative correlation with academic procrastination, FoMO, and 
smartphone addiction. The results of structural equation analysis in the fitted model showed 
that smartphone addiction and FoMO significantly mediated the relationships between 
interpersonal sensitivity and family environment with academic procrastination. 

Conclusion: Weak family connections and interpersonal sensitivity are risk factors for 
smartphone addiction and FoMO, which ultimately lead to academic procrastination in 
adolescents.
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Introduction

cademic procrastination is a prevalent 
issue among students, impacting ap-
proximately 40% to 95% of educational 
settings (Ozer et al., 2009). Academic 
procrastination takes many forms, in-

cluding being late to class or being disorganized, post-
poning academic tasks, and avoiding tasks (González-
Brignardello et al., 2023). Given the widespread use 
of the internet among young people and adolescents 
(Aznar-Dı´az et al., 2020), researchers have recently fo-
cused on the impact of using smartphones, social net-
works, and online games on academic performance and 
academic procrastination (Türel & Dokumaci, 2022).

Excessive internet use can cause psychological and 
physical problems, impairing academic, occupational, 
and social functioning (Jia et al., 2017; Evren et al., 
2019). Internet addiction is a pathological condition 
that disrupts behavior and cognitive functioning (Sa-
dock, 2015). Prolonged online activity, including social 
media and video consumption, often leads to neglect of 
responsibilities, promoting procrastination (Aznar-Díaz 
et al., 2020). Research across various countries consis-

tently links excessive internet use with increased aca-
demic procrastination (Geng et al., 2018; Rozgonjuk & 
Kattago, 2018; Aznar-Díaz et al., 2020; Imani & Zakeri, 
2023).

Social media effectively satisfies individuals’ need for 
social connection and curiosity by offering continuous 
access to information, services, and interpersonal inter-
actions. Features such as notifications, likes, and friend 
requests serve as social rewards that activate the brain’s 
reward system, fostering habitual, often unconscious, 
engagement (Meshi et al., 2015; Shapka, 2019). The ten-
dency to present idealized self-images online encourag-
es social comparison, contributing to increased anxiety, 
loneliness, depression, fear of rejection, academic dif-
ficulties, and diminished well-being (Abel et al., 2016; 
Twenge et al., 2019). Exposure to peers’ curated content 
frequently triggers fear of missing out (FoMO), further 
reinforcing these negative effects (Milyavskaya et al., 
2018). FoMO is a pervasive fear that others may have 
valuable experiences in one’s absence” (Gupta et al., 
2021; Przybylski et al., 2013). FoMO is a pervasive feel-
ing associated with mental and emotional stress. Such 
stresses arise from the compulsive worry that one will 
miss out on a beneficial social experience, which is often 

Highlights 

● Interpersonal sensitivity and weak family relationships are significant predictors of academic procrastination in 
adolescent girls.

● Smartphone addiction and FoMO serve as mediators between emotional and family-related factors and academic 
procrastination.

● Strengthening family connections and addressing smartphone overuse may reduce procrastination among 
adolescents.

Plain Language Summary 

Many teenage girls delay their schoolwork, which can lead to stress, lower grades, and poor mental health. We 
wanted to understand why this happens and whether emotional and family factors—like being overly sensitive or 
having weak family relationships—might contribute. We also examined how technology use, such as smartphone 
addiction or the anxiety of missing out (referred to as “fear of missing out” or FoMO), might explain this behavior. We 
asked them about their feelings of sensitivity in relationships, their family support, smartphone use, fear of missing 
out on social activities, and how often they put off doing schoolwork. Girls who were more emotionally sensitive or 
had poor family relationships were more likely to feel left out or addicted to their smartphones. These feelings and 
behaviors, in turn, led them to procrastinate more on school tasks. In other words, emotional and family challenges 
led to increased smartphone use, which in turn exacerbated academic procrastination. This study suggests that helping 
teenagers manage their emotions, build stronger family bonds, and reduce unhealthy smartphone use may help them 
overcome procrastination. Teachers, parents, and counselors can use this information to support girls more effectively, 
both at home and at school.
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observed on social media networks (Alabri, 2022). It is 
a common cross-cultural phenomenon, experienced by 
60% of people (Zhang et al., 2021). FoMO and social 
comparison are significant predictors of social media ad-
diction among youth (Parveiz et al., 2023). According 
to the compensatory internet use theory, individuals may 
turn to social media to cope with negative emotions such 
as FoMO. Yet, this behavior can create a self-reinforcing 
cycle in which FoMO both drives and is intensified by 
social media use (Kardefelt-Winther, 2014). Among 
students, the need for belonging has been identified as 
the strongest predictor of FoMO, both directly and indi-
rectly through increased social media engagement, with 
women exhibiting higher levels of both (Alabri, 2022). 
FoMO has also been found to correlate positively with 
academic procrastination and internet addiction (Manap 
et al., 2023).

The school, family, peers, and social environment can 
influence adolescents’ use of the internet (Chaudhury 
& Tripathy, 2018). In particular, many studies point to 
the essential role of the family in smartphone addiction 
(Lam, 2020). Research evidence shows a relationship 
between family functioning and smartphone addiction 
(Zhong et al., 2011; Bleakley et al., 2016; Ding et al., 
2017). The present study hypothesizes that family re-
lationships influence smartphone addiction and FoMO. 
Family environment patterns provide information about 
each person’s perception of their family, including the 
perception of the socio-family atmosphere resulting from 
relationships, personal growth, organization, and control 
of the family system (Vianna et al., 2007). It includes the 
components of family cohesion (the emotional connec-
tion and bond of family members towards each other), 
emotional expressiveness (the emotional atmosphere 
and emotional expressive behaviors of family members), 
and conflict (the degree of free expression of anger, ag-
gression, and conflict between family members) (Moos 
& Moos, 1994). Poor family functioning may lead to 
feelings of loneliness, increase the search for emotional 
support online, and ultimately lead to smartphone addic-
tion (Shi et al., 2017; Lian et al., 2021; Pooragha Rood-
barde et al., 2022). In a study of Taiwanese adolescents, 
Chen et al. (2020) found that male adolescents who had 
high financial support and a poor family atmosphere, and 
whose parents did not impose restrictions on internet use, 
were more susceptible to internet addiction. Studies in-
dicate that a strong parent-adolescent relationship serves 
as a crucial protective factor, leading to fewer negative 
behaviors in adolescents. (Pace et al., 2014). In another 
study, Tsitsika et al. (2011) compared adolescents with 
internet addiction with normal adolescents. They found 
that a group of adolescents with internet addiction had 

significantly more dysfunctional family relationships 
and parental divorce. They also had poorer academic 
performance and the highest number of unexcused ab-
sences from school. In their systematic review, Kilinc 
and Yildiz (2019) identified that poor family relation-
ships during adolescence play a significant role in the de-
velopment of internet addiction. Conversely, the family 
environment is crucial for fostering self-esteem. Studies 
suggest that well-functioning families can boost self-
esteem and lower the risk of smartphone addiction (Su 
et al., 2018; Shi et al., 2017). Hawi and Samaha (2017) 
observed that students addicted to smartphones tended to 
experience higher anxiety levels, and those with elevated 
anxiety often faced serious family relationship issues. 
Moreover, path analysis indicated that anxiety mediates 
the positive association between smartphone addiction 
and problematic family dynamics.

Regarding the relationship between family environ-
ment and FoMO, Chen and Chen (2022) found that 
family functioning directly affects FoMO and indirectly 
through addiction to social media and self-control. Re-
siding in a dysfunctional family environment can lead 
individuals to feel isolated and excluded, prompting 
them to seek attention and approval from others while 
becoming more attuned to others’ feelings and situations 
(Chen & Chen, 2022). Research has also demonstrated 
that positive parent-child communication is linked to 
lower levels of FoMO (Alt & Boniel-Nissim, 2018). An 
adolescent’s family background is associated with the 
level of FoMO (Bloeman & De Coninck, 2020). Regard-
ing the direct effect of family relationships on academic 
procrastination, Uzun et al. (2022), Heidariezadeh et 
al. (2022), and Hamidipour and Ezadian (2023) found 
that the emotional climate of the family was related to 
academic procrastination of students. In another study, 
Erzen and Çikrıkci (2018) found a significant relation-
ship between academic procrastination and the level of 
social support perceived from family. In a warm and 
supportive family environment, positive interactions are 
established, and in such circumstances, children feel se-
cure and, as a result, show greater commitment to their 
academic duties (Uzun et al., 2022).

Personality variables can also play a role in smartphone 
addiction and FoMO. Interpersonal sensitivity is a per-
sonality trait characterized by an extreme awareness of 
others’ behavior and feelings. In other words, interper-
sonal sensitivity refers to the degree to which individu-
als pay attention to the feelings, thoughts, and behavior 
of others about themselves. Individuals with these traits 
have been described as being excessively preoccupied 
with interpersonal relationships, vigilance, and sensitiv-
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ity to aspects of interpersonal interactions. Individuals 
with interpersonal sensitivity tend to change their be-
havior to the expectations of others to minimize the risk 
of criticism and rejection (Boyce & Parker, 1989). The 
results of studies showed that internet addiction is posi-
tively correlated with interpersonal sensitivity (Bashar-
poor et al., 2010; Tahmasebi et al., 2021; Suzuki et al., 
2023). Dai et al. (2023), You et al. (2019), and Jadidi and 
Sharifi (2018) found that adolescents with high internet 
and smartphone addiction had high scores in interper-
sonal sensitivity. Yılmaz and Bekaroğlu (2020) found 
in a study that by controlling for the effects of anxiety, 
depression, phobia, and obsession, the interpersonal sen-
sitivity variable predicted smartphone addiction. The re-
sults of other studies show that maladjustment, isolation, 
alienation, and lack of communication skills, along with 
rejection, are associated with using social networks in 
adolescence (Rudolph et al., 2016; Prinstein & Giletta, 
2020; Lesnick & Mendle, 2021). Feelings of loneliness 
and the gain of a sense of belonging through group ac-
ceptance in adolescents (Oosterhoff et al., 2020) and the 
need for intimacy with peers may cause them to turn to 
smartphones (Yao & Zhong, 2014). To temporarily find 
a sense of belonging, intimacy, and participation through 
communication on social networks. Lin et al.’s (2021) 
study shows that interpersonal sensitivity is related posi-
tively to FoMO and smartphone addiction. Also, FoMO 
mediates the relationship between interpersonal sensitiv-
ity and mobile phone addiction. Individuals with high 
interpersonal sensitivity may avoid situations where they 
are exposed to judgment from others, such as complet-
ing and submitting assignments, due to fear of negative 
evaluation. As a result, these individuals may procrasti-
nate on homework or avoid starting academic activities 
to escape this anxiety (Shi et al., 2024).

Although academic procrastination has been widely 
studied across different student groups, limited research 
has explored how family environment and interpersonal 
sensitivity influence procrastination. Moreover, no prior 
study has investigated the mediating effects of FoMO 
and smartphone addiction on these relationships. To 
address this gap, the current study aims to examine the 
associations between interpersonal sensitivity, family 
environment, and academic procrastination, focusing on 
the mediating roles of FoMO and smartphone addiction 
among adolescent females.

Materials and Methods 

The method of the present study is descriptive-cor-
relational, of the structural equation (SEM) type. The 
statistical population comprised female students in the 

10th to 12th grade living in Mashhad City, a northeastern 
province of Iran. According to the Cochran formula for 
populations over 3000 people, the sample size is esti-
mated to be 386 people. To increase the power of the test, 
400 people were considered as the sample. Participants 
were selected by a multi-stage cluster method. For this 
purpose, the city of Mashhad was clustered according to 
the number of education districts (7 districts). In the next 
stage, 5 high schools were randomly selected from each 
district, and one class was chosen from each school in 
each grade (10th, 11th, and 12th). After removing incom-
plete questionnaires, the sample size reached 384. Par-
ticipants were distributed as follows: 10th grade, 33.85% 
(130 people); 11th grade, 38.28% (147 people); and 12th 
grade, 27.87% (107 people).

Inclusion and exclusion criteria

The inclusion criteria for this study were having a 
smartphone, using it, and being willing to complete 
the questionnaires. The exclusion criteria were the par-
ticipant’s questionnaire being corrupted and the partici-
pant’s absence from class during data collection. 

Study instruments

Short form of family environment scale: Moos and 
Moos (1994) developed the long form of this scale with 
27 items, and later a 16-item version was created. It in-
cludes subscales of cohesion, expressiveness, and con-
flict. The overall internal reliability was reported to be 
0.88, and the subscales ranged from 0.65 to 0.83. The 
Cronbach α of the Persian version for the entire ques-
tionnaire was 0.81, and the subscales ranged from 0.77 
to 0.78. The results of the confirmatory factor analysis 
indicated a good fit (0.96) (Kiani Chelmardi et al., 2018).

Interpersonal sensitivity measure (IPSM): Boyce and 
Parker (1989) generated a 36-item IPSM to measure 
traits of interpersonal sensitivity such as interpersonal 
awareness, need for approval, separation anxiety, timid-
ity, and fragile inner self. Answering the questions is 
based on a 4-point Likert scale. The Cronbach α for the 
entire scale was 0.86, and the subscales ranged from 0.55 
to 0.76, and the test re-test reliability was 0.7. Also, the 
correlation between clinical judgment on interpersonal 
sensitivity and the score of the interpersonal sensitivity 
questionnaire was reported to be 0.72 (Boyce & Parker, 
1989). In Iran, it was reported that Cronbach α for the 
subscales was in the range of 0.7 to 0.51, and the to-
tal scale was reported to be 0.86 (Mohammadian et al., 
2017).
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Academic procrastination questionnaire: Sevari (2011) 
designed this self-report questionnaire for the Persian 
language to measure academic procrastination. This 
questionnaire has 12 items and 3 components, including 
deliberate procrastination, procrastination due to physi-
cal and mental fatigue, and procrastination due to lack 
of planning. It was reported that the reliability of Cron-
bach α for the entire questionnaire was 0.85, deliberate 
procrastination was 0.77, procrastination due to physical 
and mental fatigue was 0.6, and procrastination due to 
lack of planning was 0.7. The correlation of this ques-
tionnaire with the Tuckman procrastination scale (1991) 
was 0.35.

Mobile phone addiction questionnaire: Sevari (2014) 
developed this scale to measure Iranian students’ depen-
dence on mobile phones. This questionnaire has 13 items 
and subscales of de-creativity, tendency, and loneliness. 
The questions are scored on a 5-point Likert scale. The 
Cronbach α of the questionnaire was reported to be 0.85, 
and the results of confirmatory factor analysis indicate a 
good fit (Sevari, 2014).

Persian version of the FoMO scale: The original ver-
sion of the FoMO scale was designed by Przybylski et al. 
(2013) with 10 items that were rated on a 5-point Likert 
scale. The designers of the questionnaire reported that 
the internal consistency was between 0.87 and 0.9. This 
questionnaire has been redeveloped and standardized for 
adolescents in Iran. The Persian version consists of 18 
items and subscales of loss, compulsion, and compari-
son. Its reliability was reported to be 0.95, and its good-
ness of fit in confirmatory factor analysis was reported to 
be 0.62 (Asadi & Sharifi, 2022).

Results

Demographic findings showed that the age range of the 
participants was 15 to 19 years, with a mean of 16.86 and 
a standard deviation of 0.85. 

Table 1 shows the amount and types of smartphone us-
age, with most participants using their smartphones for 
one to three hours a day, primarily for social media. 

Table 2 presents the minimum and maximum values, 
Mean±SD, and correlations among the variables. Find-
ings indicate that overall family environment scores are 
significantly negatively correlated with academic pro-
crastination, FoMO, smartphone addiction, and interper-
sonal sensitivity. Additionally, significant positive cor-
relations were found among academic procrastination, 
FoMO, smartphone addiction, and interpersonal sensi-
tivity. Structural equation modeling was employed to 
examine the mediating effects of smartphone addiction 
and FoMO on the relationships between interpersonal 
sensitivity, family environment, and academic procras-
tination.

In the initial model, direct paths were drawn from inter-
personal sensitivity and family environment to academ-
ic procrastination, which were removed in the revised 
model due to their non-significance. Also, the direct path 
from interpersonal sensitivity to smartphone addiction 
was removed due to the non-significance of the effect. 
The proposed model was fitted as shown in Figure 1, and 
the results of the direct paths are given in Table 3.

Table 1. Amount and use of smartphones

Variables Category No. (%)

Amount of smartphone use during the day

<1 hour 47(12.2)

1 to 2 hours 88(22.9)

2 to 3 hours 88(22.9)

3 to 4 hours 81(21.2)

>5 hours 80(20.8)

Smartphone uses

Social media 325(84.64)

For voice and video calls 10(2.6)

Searching for content and news 49(12.76)
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Table 3 shows that the effects of the paths of family 
environment to FoMO (-0.288), family environment to 
smartphone addiction (-0.151), interpersonal sensitiv-
ity to FoMO (0.398), smartphone addiction to academic 
procrastination (0.304), FoMO to smartphone addiction 
(0.496), and FoMO to academic procrastination (0.282) 
are statistically significant. The results also show that the 
amount of explained variance (r2) for the smartphone ad-
diction variable is 0.429, FoMO is 0.251, and academic 
procrastination is 0.269.

Model fit was acceptable, chi-square to the degrees of 
freedom (χ²/df )=2.02, goodness-of-fit index (GFI)=0.94, 
incremental goodness-of-fit index (IFI)=0.96, nor-
malized fit index (NFI)=0.92, comparative fit index 
(CFI)=0.96, Tucker-Lewis index (TLI)=0.94, root mean 
square error of approximation (RMSEA)=0.052, and 
standardized root mean square residual (SRMR)=0.057 
all meeting conventional thresholds for good fit (e.g. 
χ²/df <3, GFI/CFI/IFI/TLI ≥0.9, RMSEA ≤0.08, and 
SRMR ≤0.08) (Kline, 2016).

Figure 1. Fitted model

Table 2. Descriptive indices of the studied variables

54321Mean±SDMaxMinVariables

135.81±9.8660121- Academic procrastination

10.38**45.22±12.2684182- FoMO

10.51**0.39**39.55±11.1365133- Smartphone addiction

1-0.3**-0.28**-0.19**20.02±6.163224- Family environment

1-0.25**0.24**0.4**0.21**91.24±15.95130505- Interpersonal sensitivity

** P<0.01.�
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The results of the Sobel test in Table 4 show that 
FoMO significantly mediates the relationship between 
interpersonal sensitivity and academic procrastination. 
FoMO also significantly mediates the relationship between 
family environment and academic procrastination. 
According to the results of Table 4 and the Sobel test, it can 
be stated that interpersonal sensitivity affects smartphone 
addiction and academic procrastination through FoMO. 
In addition, the results show that smartphone addiction 

significantly mediates the relationship between family 
environment and academic procrastination. As Figure 
1 shows, the variables of family environment and 
interpersonal sensitivity do not directly affect academic 
procrastination. The total effect size of the path of family 
environment on academic procrastination is -0.15, 
and the effect of interpersonal sensitivity on academic 
procrastination is 0.172.

Table 3. Regression coefficients and significance of direct paths in the fitted model

Path Regression Weights
S.E. C.R. P

From To Unstandardized Standardized

Family environment FoMO -0.288 -0.238 0.087 -3.307 0.0001

Interpersonal sensitivity FoMO 0.398 0.374 0.072 5.502 0.0001

Family environment Smartphone addiction -0.151 -0.148 0.062 -2.418 0.016

FoMO Smartphone addiction 0.496 0.588 0.072 6.866 0.0001

Smartphone addiction Academic 
procrastination 0.304 0.272 0.091 3.341 0.0001

FoMO Academic 
procrastination 0.282 0.3 0.082 3.441 0.0001

Interpersonal sensitivity Fragile inner self 1 0.767

Interpersonal sensitivity Timidity 1.317 0.766 0.096 13.784 0.0001

Interpersonal sensitivity Separation anxiety 1.476 0.833 0.095 15.577 0.0001

Interpersonal sensitivity Need for approval 0.888 0.585 0.099 8.933 0.0001

Interpersonal sensitivity Interpersonal 
awareness 1.426 0.807 0.093 15.344 0.0001

Family environment Conflict 1 0.713

Family environment Expression 0.402 0.554 0.059 6.789 0.0001

Family environment Cohesion 1.063 0.721 0.162 6.569 0.0001

FoMO Compare 1 0.566

FoMO Compulsion 1.376 0.763 0.141 9.758 0.0001

FoMO Loss 1.61 0.748 0.166 9.695 0.0001

Smartphone addiction Loneliness 1 0.644

Smartphone addiction Tendency 0.996 0.714 0.085 11.657 0.0001

Smartphone addiction Decreativity 2.57 0.907 0.204 12.609 0.0001

Academic procrastination Unplanned 1 0.794

Academic procrastination Fatigue 1.057 0.695 0.079 13.393 0.0001

Academic procrastination Deliberate 1.551 0.871 0.101 15.352 0.0001

S.E.: Standard error; C.R.: Critical ratio.	
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Discussion 

The present study examined the relationships between 
interpersonal sensitivity, family environment, and aca-
demic procrastination among adolescent girls. The find-
ings revealed significant positive correlations among 
academic procrastination, FoMO, smartphone addic-
tion, and interpersonal sensitivity. In contrast, family 
environment demonstrated significant negative correla-
tions with academic procrastination, FoMO, and smart-
phone addiction. The observed association between 
smartphone addiction and academic procrastination is 
consistent with prior studies (Geng et al., 2018; Rozgon-
juk & Kattago, 2018; Aznar-Díaz et al., 2020; Imani & 
Zakeri, 2023). Social media platforms satisfy the innate 
human need for social connection and provide con-
tinuous social rewards that activate the brain’s reward 
system (Meshi et al., 2015). Checking smartphones for 
notifications often becomes an automatic, impulsive be-
havior performed without conscious awareness (Shap-
ka, 2019). Excessive time spent browsing the internet 
and engaging with social media can result in neglect of 
academic responsibilities, thereby fostering procrastina-
tion (Aznar-Díaz et al., 2020).

With respect to FoMO and academic procrastination, 
the findings align with those of Manap et al. (2023). Ex-
posure to continuous streams of social media content—
such as peers’ posts, photos, and videos—can evoke 
pervasive feelings of FoMO (Milyavskaya et al., 2018). 
On these platforms, individuals often share idealized 
versions of their experiences, which, due to adolescents’ 
cognitive immaturity, are not recognized as selective 
or distorted portrayals. As a result, upward social com-
parisons on social networks may impair both academic 
performance and psychological well-being (Abel et al., 
2016; Twenge et al., 2019). FoMO often arises from so-
cial pressures, concerns about falling behind peers, and 

the inability to meet high academic or familial expecta-
tions. Such fears can heighten anxiety and stress, which 
in turn contribute to procrastinatory behaviors (Wu et al., 
2025). Moreover, students may worry that being offline 
will prevent them from keeping up with others’ experi-
ences, thereby missing out on potentially valuable so-
cial opportunities (Gupta et al., 2021; Przybylski et al., 
2013). This preoccupation may lead them to postpone 
academic tasks as a way to avoid anxiety and distress. 
Consequently, FoMO—particularly under conditions 
of social and academic pressure—may provoke mal-
adaptive responses to school-related responsibilities, 
ultimately resulting in greater academic procrastination 
(Aslam & Malik, 2024).

In this study, although interpersonal sensitivity was 
correlated with academic procrastination, it did not exert 
a significant direct effect on the model fit and was there-
fore excluded. This result is consistent with the findings 
of Shi et al. (2024), Sapmaz (2023), and Küçükal and 
Sahranç (2022). Interpersonal sensitivity—characterized 
by excessive concern about others’ opinions and fear of 
negative evaluation—can heighten anxiety and lead indi-
viduals to avoid situations in which they may be judged, 
including homework and academic activities that require 
performance. Consequently, such students may delay or 
prevent academic tasks as a way of escaping this anxiety 
(Shi et al., 2024). Furthermore, students with high inter-
personal sensitivity often experience fear of failure when 
facing academic assignments and may procrastinate due 
to concerns about not achieving the desired outcome. 
From this perspective, procrastination can function as a 
defense mechanism, temporarily shielding individuals 
from anxiety but ultimately impairing academic per-
formance and increasing stress (Sapmaz et al., 2023). 
In addition, students with high interpersonal sensitivity 
tend to feel more helpless, are overly preoccupied with 
others’ reactions, and may develop perfectionistic ten-

Table 4. Examining the significance of the mediation paths

Sobel TestPaths

ValueTest StatisticDependent VariablesMediation VariablesIndependent Variables 

0.0172.384Academic procrastinationFoMOFamily environment

0.051.958Academic procrastinationSmartphone addictionFamily environment

0.0042.857Academic procrastinationFoMOInterpersonal sensitivity

0.0032.917Smartphone addictionFoMOInterpersonal sensitivity

0.0023.004Academic procrastinationSmartphone addictionFoMO
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dencies. Since achieving unrealistically high standards is 
often unattainable, they may avoid or postpone academic 
tasks altogether (Küçükal & Sahranç, 2022).

The study also revealed that although the family envi-
ronment was negatively correlated with academic pro-
crastination, it did not have a significant direct effect on 
the model fit. Prior research has similarly shown that pos-
itive family relationships and supportive family climates 
are negatively associated with procrastination (Uzun et 
al., 2022; Heidariezadeh et al., 2022; Hamidipour & Iza-
di, 2023). High-quality family interactions and a positive 
emotional atmosphere can indirectly reduce procrastina-
tion by fostering psychological resources such as a posi-
tive self-image. For example, Erzen and Çikrıkci (2018) 
demonstrated that receiving social support from family 
helps decrease academic procrastination. When family 
members provide warm, supportive, and constructive in-
teractions, adolescents feel psychologically secure and 
show greater commitment to academic responsibilities 
(Uzun et al., 2022). Conversely, unfavorable family dy-
namics may heighten stress, impair concentration, and 
diminish motivation, all of which increase the likelihood 
of procrastination. Attachment theory further suggests 
that weak or conflictual family bonds and maladaptive 
communication patterns may create emotional insecu-
rity in children, reducing academic motivation and in-
creasing procrastinatory behavior (Huang et al., 2022). 
Positive family relationships act as protective factors by 
fostering effective coping, time management, and re-
sponsibility in adolescents, whereas unsupportive family 
environments increase vulnerability to disorganization, 
avoidance, and procrastination.

The present findings on the relationship between fam-
ily environment and smartphone addiction are consistent 
with previous research (Zhong et al., 2011; Bleakley et 
al., 2016; Ding et al., 2017). In families lacking emo-
tional bonds, opportunities for expressing emotions are 
limited, and high levels of conflict may drive members 
to seek refuge in environments that meet their psycho-
logical needs. Studies indicate that unmet emotional and 
communication needs within the family can lead to feel-
ings of loneliness, increased online emotional support-
seeking, and ultimately smartphone addiction (Shi et al., 
2017; Lian et al., 2021; Pooragha Roodbarde et al., 2022; 
Chen et al., 2020; Tsitsika et al., 2011). Conversely, ado-
lescents who feel valued in their families exhibit lower 
levels of smartphone addiction (Su et al., 2018; Shi et al., 
2017). Problematic family relationships can also gener-
ate tension and anxiety, which may be managed through 
excessive smartphone use (Hawi & Samaha, 2017).

Similarly, the relationship between family environ-
ment, FoMO, and smartphone addiction aligns with 
prior studies (Chen & Chen, 2022; Alt & Boniel-Nissim, 
2018; Bloemen & De Coninck, 2020). Adolescents who 
do not experience security, intimacy, or understanding 
at home may turn to smartphones and social networks 
to fulfill emotional needs, engage socially, and gain ap-
proval, potentially fostering strong dependence on digi-
tal devices and weakening real-life family connections 
(Gao et al., 2022). Warm and supportive parental inter-
actions can model healthier technology use. In contrast, 
limited engagement or strict, authoritarian parenting 
may increase the risk of smartphone addiction, as ado-
lescents use devices to escape family tension and gain 
autonomy (Gong et al., 2022). Moreover, a positive fam-
ily environment reduces the likelihood of FoMO by ful-
filling adolescents’ need for belonging and minimizing 
the pressure to monitor peers’ social activities. In con-
trast, poor or tense family interactions may prompt ado-
lescents to seek social approval externally, heightening 
FoMO, emotional instability, and anxiety (Topino et al., 
2023; Kim et al., 2024).

Although this study found that interpersonal sensitiv-
ity was significantly associated with smartphone addic-
tion, it did not exert a direct effect in the proposed model. 
These findings align with previous research (Lin et al., 
2021; Yılmaz & Bekaroğlu, 2022; Kuss et al., 2012; 
Basharpoor et al., 2020; Tahmasebi et al., 2021; Suzuki 
et al., 2023; Dai et al., 2023; You et al., 2019; Jadidi & 
Sharifi, 2018). Individuals with high interpersonal sensi-
tivity experience greater challenges in relationships due 
to their need for approval, shame, and sensitivity to criti-
cism (Boyce & Parker, 1989). Such adolescents are more 
likely to use the internet to form relationships and seek 
emotional support (Kuss et al., 2012), as research shows 
that greater interpersonal difficulties are associated with 
increased social network use during adolescence (Ru-
dolph et al., 2016; Prinstein & Giletta, 2020; Lesnick & 
Mendle, 2021). Online environments reduce barriers to 
social interaction, allowing these adolescents to relieve 
feelings of loneliness and satisfy their need for belong-
ing, which can increase the risk of excessive smartphone 
use and addiction (Oosterhoff et al., 2020).

Regarding interpersonal sensitivity and FoMO, the 
findings are consistent with Lin et al. (2021) and Yılmaz 
and Bekaroğlu (2022). Adolescents with high interper-
sonal sensitivity have a heightened need for approval 
and acceptance, prompting them to monitor peers’ activ-
ities on social networks closely. The need for belonging 
has been identified as a key predictor of FoMO (Alabri, 
2022). These adolescents often have lower self-esteem 
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and depend heavily on social validation; FoMO on so-
cial interactions or group events can generate anxiety, 
leading to frequent checking of social networks and 
emotional instability (Pourshahriar et al., 2024).

The study also found a positive correlation between 
smartphone addiction and FoMO among female stu-
dents, consistent with prior research (Zhang et al., 2023; 
Lin et al., 2021; Li & Ye, 2022; Liu et al., 2024; Sun et al., 
2022; Tao et al., 2023). Students addicted to smartphones 
and social networks often worry about missing social or 
cultural updates. FoMO, amplified by the perception of 
falling behind peers in social information, drives ado-
lescents to spend excessive time on smartphones to stay 
informed and socially connected (Li & Ye, 2022). This 
effect is particularly pronounced during adolescence, a 
critical period for identity formation and social develop-
ment, when keeping up with peers is central to their sense 
of belonging and self-worth (Liu et al., 2024).

The results of the structural equation model also indi-
cated that FoMO significantly mediated the relationship 
between interpersonal sensitivity, family environment, 
and academic procrastination. To our knowledge, this 
specific mediation has not been reported in previous re-
search in either Persian or English. This finding aligns 
with Lin et al. (2021), who showed that FoMO medi-
ates the relationship between interpersonal sensitivity 
and smartphone addiction. Individuals with high inter-
personal sensitivity—characterized by dependence on 
others, low self-esteem, and limited self-worth—often 
struggle to form healthy social relationships (Boyce & 
Parker, 1989). In cyberspace, they may excessively mon-
itor friends’ activities, experiencing anxiety and tension 
about missing out on social interactions. This constant 
engagement with social networks can consume time 
and interfere with academic responsibilities. Similarly, 
adolescents from conflictual or cold family environ-
ments may seek refuge online, prioritizing interactions 
with peers over family communication. Such patterns in-
crease opportunities for social comparison, reduce psy-
chological well-being, heighten susceptibility to social 
rejection, and ultimately contribute to poorer academic 
performance (Abel et al., 2016; Twenge et al., 2019).

The results of the structural equation model indicated 
that smartphone addiction mediated the relationship 
between family environment and academic procrasti-
nation. This finding, to the best of our knowledge, has 
not been previously reported in either Persian or Eng-
lish studies. It can be argued that a lack of quality family 
relationships fails to meet adolescents’ needs for accep-
tance, approval, and belonging. Moreover, family con-

flicts may create a sense of insecurity, prompting ado-
lescents to seek refuge in social networks. Meeting these 
unmet needs through cyberspace reinforces excessive 
smartphone use, which in turn fosters smartphone addic-
tion. Therefore, weak family relationships can be con-
sidered a risk factor for both smartphone addiction and 
FoMO, ultimately contributing to academic procrastina-
tion among adolescents. The study further revealed that 
FoMO mediated the relationship between smartphone 
addiction and academic procrastination. This result is 
consistent with the findings of Parveiz et al. (2023) and 
Manap et al. (2023). As highlighted, constant presence in 
cyberspace and persistent monitoring of others’ activities 
can intensify smartphone addiction and hinder individu-
als from fulfilling their academic responsibilities.

Despite these contributions, the study has certain limita-
tions. First, the data collection relied on self-report ques-
tionnaires, which may be influenced by social desirability 
bias. Second, the sample consisted exclusively of female 
high school students in Mashhad, limiting the generaliz-
ability of the findings to other populations. Third, the re-
search employed a correlational design, which precludes 
causal inferences regarding the observed relationships. 
Future research is encouraged to examine family rela-
tionship patterns separately—specifically, adolescents’ 
relationships with mothers and fathers—and their role in 
the studied variables. It would also be valuable to investi-
gate the influence of specific social networks in fostering 
FoMO and smartphone addiction. Moreover, exploring 
the role of media literacy as a protective factor against 
FoMO and smartphone addiction is recommended. From 
a practical perspective, the findings suggest that inter-
ventions targeting academic procrastination should pay 
particular attention to cyberspace dependence, FoMO, 
family environment, and social skills deficits.

Conclusion 

The results of the structural equation model indicated 
that interpersonal sensitivity and family environment 
influenced academic procrastination indirectly through 
smartphone addiction and FoMO. Adolescents who lack 
satisfying communication within the family and ex-
hibit higher levels of interpersonal sensitivity are more 
vulnerable to FoMO and excessive smartphone use. In 
turn, FoMO exacerbates smartphone addiction, which 
ultimately contributes to greater academic procrastina-
tion. Strengthening family relationships and addressing 
interpersonal sensitivities through counseling and media 
literacy training can help reduce FoMO and smartphone 
addiction, thereby positively influencing adolescents’ 
academic outcomes.
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