
INTRODUCTION
Depression is a multifactorial disorder with various causes such as personality, cognition, family background, or interpersonal relationships and 
it is very unlikely each one of these factors be responsible for depression development by themselves (1).

With the onset of adolescence, girls are reported to have depression at a rate two or three times higher than that in boys, with this sex 
difference remaining throughout their lives (2). Baumeister and Leary (3) believe that developing and continuing persistent interpersonal 
relationships is a fundamental human motivation. Also, research has consistently indicated that a low-quality of interpersonal relation-
ships is associated with negative consequences on the mental health of young individuals (4,5). On the other hand, the positive qualities 
in parent-adolescent relations including high support, warmth and approval are correlated with lower levels of depression symptoms in 
adolescents (6,7,8). The importance of high-quality relationships with peers for young individuals’ psychological well-being is a well-es-
tablished issue (9). Conversely, studies investigating the way these positive and negative qualities are related to depression have not been 
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Amaç: Bu çalışma baş etme stratejileri ve yalnızlık aracılığıyla kişilerarası 
ilişkiler ve depresyon yapısal modelini incelemek amacıyla dizayn edil-
miş ve yapılmıştır. 

Yöntem: Kademeli rastgele örnekleme yöntemi kullanılarak Minoudas-
ht şehrinden 301 lise öğrencisi seçildi. Katılımcılar İlişki Envanteri Ağı 
(Network of Relationships Inventory), Lazarus ve Folkman Baş Etme 
Stratejileri Anketi (Lazarus and Folkman Coping Strategies Question-
naire), Usher Yalnızlık Skalası (Usher Loneliness Scale) ve Depresyon, 
Anksiyete ve Stres Skalasını (Depression, Anxiety, and Stress Scale) 
doldurdular. Doğrudan ve dolaylı etkileri incelemek için yapısal eşitlik 
modelleme kullanıldı. 

Bulgular: Çalışmanın bulguları verilerin modele uygun olduğunu gös-
termektedir. İlişkilerin olumlu niteliğinin, yalnızlık ve de yalnızlık ve 

problem-odaklı baş etme stratejileri aracılığıyla depresyon üzerindeki 
dolaylı etkisi anlamlıydı. Ayrıca, yalnızlık aracılığıyla ilişkilerin negatif ni-
teliğinin depresyon üzerindeki dolaylı etkisi de anlamlıydı ve duygu-o-
daklı baş etme stratejileri aracılığıyla negatif ilişki niteliğinin dolaylı etkisi 
doğrulandı. Yalnızlık ve duygu-odaklı baş etme stratejilerinin depresyon 
üzerindeki etkisinin anlamlı olmasına rağmen, problem-odaklı baş etme 
stratejilerinin depresyonda anlamlı bir etkisi yoktu. Ek olarak, bulgulara 
göre, yalnızlık aracılığıyla dolaylı etki diğerleriyle kıyaslandığında daha 
güçlüydü.  

Sonuç: Pozitif veya negatif kişiler arası ilişkilerin niteliği, yalnızlık ve duy-
gu-odaklı baş etme stratejisi depresyonu anlamlı derecede öngörebilir.  

Anahtar kelimeler: Depresyon, kişiler arası ilişkinin kalitesi, probleme 
odaklı baş etme stratejisi, duyguya odaklı baş etme stratejisi, yalnızlık

ÖZ

Introduction: The present study was conducted with the aim of 
examining the structural model of interpersonal relationships and 
depression using coping strategies and loneliness as mediators.

Methods: Using multistage random sampling, 301 high-school students 
were selected from Minudasht city, Iran. The participants were aksed 
to complete the Network of Relationships Inventory (NRI); the 
Ways of Coping Questionnaire (Lazarus and Folkman); the Children’s 
Loneliness Scale (CLS); and the Depression, Anxiety, and Stress Scale 
(DASS-21). Structural equation modeling was used to examine the 
pattern of direct and indirect effects.

Results: Findings of the present study show that the data are well fitted 
to the model. The indirect effect of the positive quality of relationships 
was significant on depression through loneliness. Moreover, the 

indirect effects of the negative quality of relationships on depression 
through loneliness and through emotion-focused coping strategies 
were statistically significant. Although the effect of loneliness and 
emotion-focused coping strategies on depression was significant, 
problem-focused coping strategies did not have a significant effect on 
depression. Additionally, the findings suggested that the indirect effect 
through loneliness on depression was stronger compared with the 
indirect effect through emotion-focused coping strategies.

Conclusion: The positive or negative quality of interpersonal 
relationships, loneliness, and emotion-focused coping strategy can 
significantly predict depression.

Keywords: Depression, quality of interpersonal relationships, problem-
focused coping strategy, emotion-focused coping strategy, loneliness
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considered. In a study, La Greca and Harrison (10) found that the pres-
ence of positive qualities in a relationship with a best friend protects 
the individual from social anxiety but not from depressive symptoms. 
They assumed that positive qualities such as support and self-disclosure 
are likely to cause the individual continue talking about the problem and 
focusing on negative feelings, leading to persistence of the depressive 
symptoms. They also demonstrated that a higher degree of negative 
quality significantly predicts social anxiety and depression. In the pres-
ent study, we have assumed that the quality of relationships has a direct 
effect on depression.

Loneliness is another variable that affects depression. Peplau et al. (11) 
defined loneliness as the gap between the desirable and existing lev-
els in an individual’s social relations. According to Perlman, loneliness 
results from the distance and gap between the individual’s ideals and 
achievements in interpersonal relationships and intimacy; the greater 
this distance the more intense the loneliness (12). Different studies 
revealed that loneliness positively correlates with internalized dis-
orders, such as depression (13,14,15). Boivin and Hymel (16) found 
that loneliness has a mediating effect on a child’s social conditions and 
consequences of depression. Based on these mediating and probable 
effects of social conditions on the quality of interpersonal relationships, 
it can be argued that loneliness can play a mediating role in the relation 
between the quality of interpersonal relationships and subsequent de-
pressive symptoms.

Coping strategies have recently attracted a considerable attention as a 
potential risk factor for depression. The vulnerability-stress framework 
states that acute stressful events in an individual’s life and a chronic stress-
ful environment can cause depression (17). Nevertheless, not all individu-
als who experience stressful events develop depression. Therefore, there 
is a defensive mechanism that prevents some individuals from experienc-
ing depression; the fundamental differences in an individual’s defensive sys-
tem are the result of his or her personal characteristics (18). One of these 
characteristics is coping strategies, which are defined as individuals’ emo-
tional, cognitive, and behavioral attempts to lessen the effect of stressful 
events on their physical, social, and emotional functioning (19,20). Accord-
ing to Lazarus’s theory, coping strategies are divided into two categories: 
problem-focused and emotion-focused (21). Jin et al. (18) found that cop-
ing strategies are mediating variables affecting the association between 
the family atmosphere and depression. Furthermore, a previous research 
has shown that coping strategies predict depression (19,22). Also, a signif-
icant correlation has been observed between problem-focused and emo-
tion-focused coping strategies with depression in girls (23,24). Concerning 
these findings, it can be assumed that coping strategies play a mediating 
role in the structural relation between the quality of relationships and de-
pression. We have hypothesized that problem-focused coping strategies 
play a mediating role in the structural relation between the positive quality 
of relationships and depression and that emotion-focused coping strate-
gies play a mediating role in the structural relation between the negative 
quality of relationships and depression.

The present study aims at providing a model that represents the posi-
tive and negative effects of interpersonal relationships mediated by prob-
lem-focused and emotion-focused coping strategies and loneliness on de-
pression in adolescents. In this model, it was hypothesized that the positive 
and negative qualities of interpersonal relationships directly affect depres-
sion while the quality of relationships indirectly affects depression through
problem-focused and emotion-focused coping strategies and loneliness 
(Figure 1).

METHODS

Subjects
In total, 3201 female high school students aged 15-18 years (16.6±1.1 
years) studying during the academic year 2013–2014 in the Minudasht 
city, Golestan Province (Iran), were selected. We chose female students 
of this particular age because they are more vulnerable to loneliness and 
depression. Of these 3201 students, 301 were selected using multistage 
random sampling. Initially, four high schools were randomly selected from 
all high schools, and then three classes were randomly chosen from every 
high school. All 301 students completely filled the questionnaires after 
providing written informed consents for participation in this study. This 
study was approved by the Ethics Committee of the School of Psychology, 
Semnan University. According to Bentler (25) to perform tests at a statis-
tically significant level, the sample size should be 5 to 50 times more than 
the free parameters in basic matrices. Since there were 16 parameters in 
the basic matrices of the present study, the population size of this work 
was 301 subjects.

Instruments
The Network of Relationships Inventory-Relationship Quality 
Version (NRI-RQV): This scale is one of the three versions of the Rela-
tionships Network Questionnaire (26). NRI-RQV consists of 30 items and 
10 subscales, which further include three items each. The scale measures 
five positive qualities (companionship, disclosure, emotional support, 
approval, and satisfaction) and five negative qualities (conflict, criticism, 
pressure, dominance, and exclusion) in interpersonal relationships. The 
responses are calculated on a five-point Likert scale ranging from “never” 
(1) to “always” (5), and the score of each subscale is calculated by ob-
taining the mean of three items of that given subscale (a score between 
1 and 5). The total score for positive and negative qualities is calculated 
by obtaining the mean of positive and negative subscales. A high score 
indicates that the given quality is higher (for example, support or con-
flict) in interpersonal relationships. The scale measures the quality of re-
lationships with an individual’s mother, father, siblings, same-sex friends, 
opposite-sex friends, and romantic partners. Due to cultural consider-
ations, opposite-sex friends and romantic partners were omitted from 
this study and only the other four groups were evaluated. The validity and 
internal reliability (with Cronbach’s alpha between .82 and .93) have been 
demonstrated in previous works (27,28). In this study, the scale was first 
translated into Persian and then back translated into English. Due to cul-
tural considerations, some of the items were adapted. The values of the 
Cronbach’s alpha for the positive and negative qualities were estimated to 
be .90 and .94, respectively.
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Figure 1. The conceptual model between quality of relationships, coping strate-
gies, loneliness, and depression



Ways of Coping Questionnaire (Lazarus and Folkman): This 
scale, originally developed by Lazarus and Folkman in 1988, includes 66 
items and assesses eight coping patterns. This scale consists of two broad 
categories, including problem-focused coping strategies (seeking social 
support, responsibility, planful problem-solving, and positive reapprais-
al) and emotion-focused coping strategies (confronting, distancing, es-
cape-avoidance, and self-controlling). The Likert scale of this questionnaire 
ranges from “Not Used” (0) to “Used A Great Deal” (3). Lazarus report-
ed the internal consistencies of this questionnaire to be 0.66 and 0.79 for 
problem-focused and emotion-focused coping strategies, respectively. In 
comparison, Rajabi Damavandi et al. (29) reported the Cronbach’s alphas 
to be 0.79 and 0.72 for problem-focused and emotion-focused coping 
strategies, in this study, Cronbach's alphas were 0.81 and 0.75 for problem 
-focused and emotion-focused coping strategies, respectively.

Children’s Loneliness Scale: This scale includes 24 items that assess 
loneliness in children and adolescents felt over the past 2 weeks. We includ-
ed 16 items that assess the feelings of loneliness while excluded the other 
eight items related to interests to minimize the time needed to complete 
the scale. The items are rated on a five-point Likert scale ranging from “not 
at all” (1) to “always” (5). Also, items no. 2, 5, 7, 11, 13, 15, 19, and 23 are 
reversely scored. The higher the score obtained, the higher the individual’s 
loneliness. In Vellymalay’s research, the Cronbach’s alpha value was estimat-
ed to be 0.88 (30). Hossein et al. (12) reported that the Cronbach’s alpha 
and Guttmann’s reliability coefficient were 0.81 and 0.79, respectively. Also, 
in a study by Rezaei et al. (31), who validated this scale on university stu-
dents, the reliability coefficient obtained for the loneliness scale was 0.83. In 
the present study, the Cronbach’s alpha for this scale was 0.84.

Depression, Anxiety, and Stress Scale (DASS-21): The short-form 
version of this scale is a 21-item self-report questionnaire measuring the 
three emotional states of depression, anxiety, and stress (32). The depres-
sion subscale measures unhappy mood, lack of self-confidence, hopelessness, 
worthless life, lack of interest to engage in affairs, not enjoying the life, and 
lack of energy and power (33). The scores are on a four-point Likert scale 
ranging from “always” (3) to “never” (0). Cronbach’s alphas for the total scale 
and three subscales of depression, anxiety, and stress were reported as 0.93, 
0.88, 0.82, and 0.90, respectively (34). Sahebi et al (35) validated this test for 
Iranian subjects and determined the internal consistencies of its subscales 
for depression, anxiety, and stress as 0.77, 0.79, and 0.78, respectively. In the 
present study, Cronbach’s alphas for the total scale and subscales of depres-
sion, anxiety, and stress were 0.91, 0.81, 0.81, and 0.79, respectively.

Statistical Analysis
The present work is a correlational study with data analyzed using the Sta-
tistical Package for the Social Sciences 19.0 software (IBM Corp.; Armonk,  
NY, USA) for Windows (36). Descriptive analyses were used to illustrate 

the demographic information. Moreover, structural equations were per-
formed by LISREL 8.80 for Windows (Lincolnwood, IL: Scientific Software 
International, Inc) using the Maximum Likelihood Method (37).

RESULTS
The subjects were studying in the first (23.3%), second (21.9%), and third 
grades (25.2%) of high school and in the pre-university course (29.6%). 
Table 1 presents the descriptive statistics and correlation indexes between 
the study variables.

Depression showed the greatest positive correlation with loneliness, fol-
lowed by the correlation between the negative quality of relationships and 
depression, the correlation between the positive quality of relationships 
with depression, and the correlation between depression and emotion-fo-
cused coping strategies. Moreover, no significant correlation was found 
between problem-focused coping strategies and depression.

The internal relationships pattern of the variables was examined as a hy-
pothetical model. To determine the contribution of each component and 
its direct and indirect effects, Path Analysis was applied. For this purpose, 
first, fitness indexes of the model were investigated; and found that the fit-
ness of the initial model is not very suitable. In the initial model, the direct 
effects of the positive and negative quality of relationships on depression 
were not significant. Also, the problem-focused coping strategies did not 
have a direct effect on depression. Thus, these paths were omitted. How-
ever, there is some evidence on the lack of direct effect of the quality of 
relationships on depression (18).

To modify the model based on empirical evidence, three paths were add-
ed: Positive quality of relationships on emotion-focused coping strategies, 
negative quality of relationships on problem-focused coping strategies, 
and the direct effect of problem-focused coping strategies on loneliness 
(11,38,39). These paths were added according to the literature review.

After modifying the model, the model fitness indexes were reinvestigat-
ed. Since the fitness indexes of the final model (Figure 2) were found to 
be in a desirable range (Table 2), the final model is concluded to have 
appropriate fitness. Overall, the model explains 45% of the variance for 
depression. The indirect effect of the positive quality of relationships 
on depression mediated through loneliness was found to be statistically 
significant (Indirect Effect POS-ASH-DEP

1=−0.25, Sobeltest =−5.35, p<.001). 
The total effect of the positive quality of relationships on depression 
was significant (TE=−0.296, p<.001). Moreover, the indirect effect of 
the negative quality of relationships on depression through loneliness 
was significant (IE NEG

2
-ASH-DEP=0.33, Sobeltest=6.60, p<.05). The indirect 

effect of the negative quality of relationships on depression through 
emotion-focused coping strategies was significant (IE NEG-EMO

1
 -DEP=0.04, 
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Table 1. Mean, SD, and correlation matrix of the observed variables

Variable   Mean  SD 1 2 3 4 5 6

1. Problem-focused coping strategies  1.60 0.42 .82     

2. Emotion-focused coping strategies  1.29 0.36 .56** .75    

3. Loneliness  2.31 0.73 -.26** .80 .84   

4. Depression  1.21 0.75 -.10 .24** .66** .82  

5. Positive quality of relationships  3.52 0.56 .31** .00 -.42** -.27** .94 

6. Negative quality of relationships  2.19 0.52 .06 .23** .40** .34** -.18** .94

**Reliability coefficients have been reported on the main diameter of correlation matrix
SD: standard deviation 



Sobeltest=2.63, p<.01). The total effect of the negative quality of rela-
tionships on depression was significant (TE=0.375, p<.001). In addition, 
there was a positive and significant path from the problem-focused cop-
ing strategy to the emotion-focused coping strategy with a path coeffi-
cient of 0.50 (p < .0001) and there was a negative and significant path 
from the problem-focused coping strategy to loneliness with a path co-
efficient of −0.32, p<.001 (Table 3).

DISCUSSION
In the present study, the direct and indirect effects of the positive and 
negative qualities of relationships mediated by problem-focused and emo-

tion-focused coping strategies and loneliness on depression were mea-
sured among female high-school students. Our analysis indicated that the 
data fit well with the model; loneliness is a stronger predictor of depres-
sion compared with emotion-focused coping strategies; and problem-fo-
cused coping strategies and loneliness play a mediating role between the 
positive and negative qualities of relationships and depression.

These results indicate that the positive and negative qualities of relation-
ships do not have a direct effect on depression. These findings are con-
sistent with those of the study performed by Jin et al. (18) indicating that 
interpersonal context does not have any direct effect on depression; but 
inconsistent with the results of the research conducted by Restifo and 
Bögels (9) and McLeod et al. (8) who argued that the warm relationship 
between the parent - child has the negative correlation with depression. 
They are also inconsistent with the results of Gadassi and Rafaeli (40) 
who reported that interpersonal difficulties have a role in the etiology of 
depression and its maintenance and recurrence. A possible explanation 
for these inconsistencies is that in the present study we considered the 
interpersonal relationships of the adolescents with their parents, siblings, 
and friends as a single structure. 

Another finding of this study is that the negative quality of relationships 
has a significant indirect effect on depression through loneliness. These 
findings are in agreement with those of the research by Rabbbi et al. (13), 
Rokach et al. (14), and Boivin et al. (16). Another possible explanation for 
this consistency is that negative relationships with others cause loneliness 
because rejection and lack of relationships with others might reduce the 
sense of social value (15). Loneliness might, in turn, lead to different inter-
nalized problems such as depression and anxiety. Also, the results of the 
present study show that the negative quality of relationships has a signifi-
cant indirect effect on depression through emotion-focused coping strat-
egies. This finding is consistent with the studies conducted by Faramarzi et 
al. (23) and Gonzales et al. (20). It can be argued that when facing stressful 
conditions and interpersonal problems using inefficient emotion-focused 
coping strategies such as avoidance and distancing, an individual somehow 
denies having any stress and using this strategy increases the internalizing 
disorders, including depression.

In the present study, positive and negative qualities of relationships had 
significant indirect effects on depression through problem-focused and 
emotion-focused coping strategies. These findings are in accordance with 
those reported by Tyssen and Vaglum (38) and Lengua et al. (39) More-
over, Jin et al. (18) demonstrated that family atmosphere affects depres-
sion through problem-solving strategies. It can be argued that using prob-
lem-solving strategies an individual can adjust his/her inappropriate and 
stressful family and social conditions or can exacerbate them such that it 
eventually results in depressive symptoms.

Also, problem-focused coping strategies were detected with a direct im-
pact on emotion-focused coping strategies. This finding is in line with the 
study by Faramarzi et al. (23) who reported that using a problem-focused 
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Table 2. Fitness Indexes of the models

Model χ2 df χ2/df GFI NFI RFI IFI AGFI CFI NNFI RMSEA

Initial  24.02 5 4.8 0.947 0.948 0.843 0.958 0.891 0.957 0.871 0.113

Final  11.78 5 0.235 0.987 0.975 0.924 0.985 0.946 0.985 0.954 0.06

Acceptable values  - - ‹5 ≥0.95 ≥0.95 ≥0.90 ≥0.90 ≥0.95 ≥0.95 ≥0.95 0.05–0.08

df: degree of freedom; GFI: Goodness of Fit Index; NFI: Normal Fit Index; RFI: Relative Fit Index; IFI: Incremental Fit Index; AGFI: Adjusted Goodness of Fit Index; CFI: Comparative Fit Index; 
NNFI: Non-Normed Fit Index; RMSEA: root mean square error of approximation

Table 3. Direct, indirect, and total effects of the variables on each other

 Direct Indirect Total 
Path effect effect effect

Problem-focused on emotion-focused  0.51 0 0.51

Problem-focused on loneliness  -0.32 0 -0.32

Positive quality on problem-focused  0.25 0 0.25

Positive quality on emotion-focused -0.10 0.12 -0.22

Positive quality on loneliness  -0.38 -0.08 -0.46

Negative quality on emotion-focused  0.10 0.05 0.15

Negative quality on problem-focused  -0.10 0 -0.10

Negative quality on loneliness  0.50 0.03 0.53

Loneliness on depression  0.66 0 0.66

Emotion-focused on depression  0.40 0 0.40

Problem-focused on depression  0 -0.21 -0.21

Positive quality on depression  0 -0.35 -0.35

Negative quality on depression  0 0.41 0.41
df: degree of freedom; GFI: Goodness of Fit Index; NFI: Normal Fit Index; RFI: Relative Fit 
Index; IFI: Incremental Fit Index; AGFI: Adjusted Goodness of Fit Index; CFI: Comparative Fit 
Index; NNFI: Non-Normed Fit Index; RMSEA: root mean square error of approximation

Figure 2. The tested model between positive and negative qualities of relation-
ships and depression
POS: positive relationship; NEG: negative relationship; PRO: problem-focused; EMO: emo-
tion-focused; ASHR: loneliness; DEP: depression
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coping strategy along with an emotion-focused coping strategy depends 
on regulative effects and these two have a mutual relation. In this case, 
when an individual is facing a mental pressure they first calm themselves 
applying their own emotion-focused coping strategy. Next, using a prob-
lem-focused coping strategy, they attempt to solve their problem by sup-
pressing their emotion through their cognition. Another finding was that 
problem-focused coping strategies have a direct effect on loneliness. This 
finding is in accordance with those reported by Anderson (22) and Pe-
plau et al. (11). In fact, it can be argued that individuals who apply prob-
lem-focused coping strategies, when facing stressful conditions (such as 
constructive actions aiming at removing or changing the source of stress 
or tension), experience less loneliness compared to those individuals who 
use passive strategies (24).

It can be concluded that negative and positive qualities of relationships 
can cause depressive symptoms in adolescents through variables such as 
coping strategies and loneliness. Indeed, interpersonal relationships with 
others such as parents, siblings, and peers with positive qualities and de-
creased social distance satisfy the individuals’ need for attachment and 
lead to a decreased loneliness in individuals (3). In addition, in accordance 
with the findings of the present study and previous studies, loneliness has 
a positive and significant relationship with depression. Negative relation-
ships with family and peers can also endanger individuals’ mental health 
through loneliness. Finally, negative interpersonal relationships can result in 
depressive symptoms in adolescents through the same mechanism. These 
findings emphasize the importance of negative interpersonal relationships 
in individuals’ psychological health.

According to these results, to decrease loneliness in adolescents through 
teaching the interpersonal skills it is necessary to make relationships with 
positive qualities, which can be effective in reducing depressive symptoms. 
The importance of interpersonal relationships in depression has been also 
shown in Neshatdoust’s study implying that depression has a significant 
negative correlation with relationships with parents and feelings of inti-
macy and closeness to them, with positive relationships with siblings, and 
with relationships with friends (41). Also, Hisli Sahin et al. (42) showed a 
relationship between depression and interpersonal style. Moreover, the 
findings of the present study suggest that positive and negative interper-
sonal relationships through problem-focused and emotion-focused coping 
strategies might be correlated with depressive symptoms. Indeed, when 
encountering stressful interpersonal conditions, an individual can adjust 
inappropriate and stressful family and social conditions using emotion-fo-
cused and problem-focused coping strategies and/or exacerbate them, 
which would result in depressive symptoms. These findings emphasize the 
necessity of teaching coping strategies to adolescents for facing stressful 
conditions.

The first limitation of the present study relates to its design. Since the 
relations extracted among the variables are a type of correlational rela-
tion, no causal inferences can be made based on them. The second limita-
tion relates to the measurement method. The use of questionnaires and 
self-report measurements has a number of inherent difficulties, including 
lack of self-insight, measurement errors, etc. Another limitation relates to 
the study population. The subjects of this study are female students from 
Minoudasht; hence, the results can only be generalized to the intended 
population. Another limitation is related to the NRI-RQV. Due to cultural 
considerations, questions about opposite-sex friends and romantic part-
ners were omitted from the study, and this affects the construct validity 
adversely. Accordingly, it is suggested that researchers apply other designs 
in future studies such that the extracted relations can be examined in 
terms of causal correlations. Also, it is suggested applying other data col-

lection methods to derive some evidence for expanding the measure-
ment methods. Finally, it is recommended replicating this work on boys 
and in other parts of the country to extract some evidence for expanding 
the structural relations of the model.
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