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This study explored the relationships between subjective family socioeconomic status
(FSES), self-esteem, perceived stress, and perceived peer relationships among Chinese
adolescents. A total of 1,353 adolescents (age range: 15-19 years) were asked to
complete a questionnaire. Mediation analysis revealed that subjective FSES influenced
perceived peer relationships in three ways: first, through the mediating effect of perceived
stress; second, through the mediating effect of self-esteem; and third, through the serial
mediating effects of perceived stress and self-esteem. The results remained significant
after controlling for parental education. In addition, a contrast analysis showed no
significant differences in the mediating effects of self-esteem and perceived stress.
Thus, we suggest that steps should be taken to improve adolescents’ self-esteem and
reduce their stress through training interventions and preventive measures, to help them
improve their perceived peer relationships and reduce adverse effects associated with
low subjective FSES.

Keywords: subjective family social-economic status, peer relationships, self-esteem, perceived stress, Chinese
adolescents

INTRODUCTION

Scholars have long considered peer relationships to be among the most important characteristics
of adolescence. The transition from childhood to adolescence leads to changes in an individual’s
social environment and social norms, making peer relationships more prominent during this
developmental period (1). According to group socialization theory, peers have greater influence
on adolescent development than parents (2). Adolescents may spend more time with their peers,
while adult supervision tends to be reduced, and they place more value on peer expectations and
opinions (3).

Peer relationships are interpersonal relationships established and developed through the
process of communication between individuals at similar levels of psychological development (3).
Perceiving good peer relationships can help adolescents gain a sense of belonging within their peer
group (4), and are critical to the positive development of their cognitive and social skills, as well
as academic adaptation (5). In contrast, perceiving negative peer relationships make it difficult for
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adolescents to control their emotions (6), which may even lead
to psychological problems such as anxiety, depression, and other
mental disorders (7). It is therefore necessary to explore the
factors that influence peer relationships.

Although peer relationships are an important part of
adolescent development, not all adolescents have the ability
to build beneficial peer relationships (8). Some research has
indicated that family socioeconomic status (FSES) plays a role
in peer relationships and its influence cannot be ignored (9).
For example, a study of teenagers in 35 countries demonstrated
that boys and girls from a lower-socioeconomic status group
had fewer close friends and poorer peer relationships (10).
Furthermore, adolescents with low FSES are often considered by
their peers to have low ability and social status, which, in turn,
leads them to experience exclusion thereby increasing their risk
of developing adverse peer relationships (8, 11).

These previous studies indicated that FSES may be an
important factor affecting peer relationships; however, there are
two categories of FSES: one measured objectively by income and
other observable factors, and the other measured subjectively
by individuals’ self-reported relative status among peers (12).
Compared with objective measures, subjective FSES reflects a
cognitive assessment of a person’s relative social status and
captures its subtle aspects more effectively (13, 14). A meta-
analysis including 142,836 participants from 38 independent
studies found that subjective SES was more significantly
associated with physical and mental health (15). Therefore, we
focused on subjective FSES to explore its association with peer
relationships among Chinese adolescents.

It is well-known that personal development must be
understood through the interplay of environment and individual
characteristics, such as Bronfenbrenner’s bioecological model
of development (16) and family systems theory (17). Family
provides the earliest environment for children’s socialization
and plays a fundamental role in child psychology (18). It
not only directly influences an adolescents internalized and
externalized behavior problems, but also indirectly influences
behavior problems through the individual’s ego system (19). Self-
esteem is one of the core components of the ego system, which is
not only affected by family factors, but also affects the emotional
health of adolescents (20). Studies have found that children
who face financial difficulties at home during adolescence have
lower self-esteem, higher levels of distress, more social and
emotional problems, and are more sensitive and negative in
their relationships with others (21, 22). In addition to the effect
of family environment on self-esteem, levels of perceived stress
have also been shown to vary widely among families (23). The
Family Stress Model (FSM) suggests that economic stress can
continue to affect adolescent development by influencing parents’
negative emotions (24). Adolescents with financial difficulties are
more likely to be exposed to negative family relationships and to
be more sensitive to future stressors (25), and putting them at
greater risk of negative emotions and developmental outcomes,
as well as problems such as hostility and maladjustment (26—
28). Consequently, in the present study we also explored the
underlying mechanism in the relationship between subjective
FSES and peer relationships from the perspective of psychological

characteristics (i.e., self-esteem) and cognitive evaluation of one’s
external environment [i.e., perceived stress (29)].

Self-esteem was once considered the most important
personality variable for understanding human behavior (30),
and while this may overstate its role, there is little doubt
that self-esteem has a vital impact on individuals' internal
(thoughts) and external (behaviors) worlds (31). Self-esteem is
relatively stable, and represents an individual’s overall feelings of
self-competence (32). According to the lifelong concept of self-
esteem, socioeconomic status has a long and important influence
on the development of individual self-esteem (33). Research
has shown that adolescents from higher socioeconomic groups
tend to have higher self-esteem (34-36). For example, Yan, Yang
(37) found that subjective FSES predicted life satisfaction and
that self-esteem mediated this relationship (i.e., adolescents
with higher subjective FSES tended to have greater self-esteem,
leading to high life satisfaction).

Moreover, self-esteem has been considered to be an internal
process and verified as an independent factor that affects various
types of interpersonal relationships (38, 39). High self-esteem can
help increase the likelihood that adolescents will be accepted by
others and buffer the frustration of receiving negative feedback
when interacting with others (40-42). It allows people to adjust
their reaction to others according to the degree to which
they are accepted or rejected by others, and motivates them
to respond to others in appropriate ways (41). In general,
individuals with high self-esteem exhibit more relationship-
strengthening behaviors, while individuals with low self-esteem
are more sensitive to rejection, tend to withdraw and reduce
interpersonal intimacy after interpersonal conflict, and exhibit
more relationship-damaging behaviors (43). However, although
research has demonstrated that subjective FSES can affect self-
esteem, and self-esteem can be an important predictor of the
quality of peer relationships, no study to date has directly
explored whether self-esteem plays a mediating effect between
subjective FSES and peer relationships. Therefore, one purpose
of our study was to explore self-esteem’s effect in this association.

In addition to individual psychological characteristics, such as
self-esteem, cognitive evaluations of one’s external environment,
such as perceived stress (29), may also underlie the influence
of subjective FSES on peer relationships. Perceived stress is
defined as the degree to which people feel that their lives are
uncontrollable, unpredictable, or unbearable, and is a cognitive
assessment of the severity of the stressor and one’s own ability
(44, 45); thus, it is a measure of how much stress people have in
their lives (46). In some research, assessments of perceived stress
has been considered more reliable than assessments of stressful
life events (47).

Studies have shown that subjective FSES was significantly
associated with perceived stress (46, 48), and adolescents with
lower subjective FSES tended to have higher perceived stress.
Further, perceived stress was also an important predictor of
the quality of interpersonal relationships (41), people with
higher perceived stress had lower quality relationships. Previous
research conducted in the United States has shown that
lower FSES led to more stress and, in turn, lower peer
acceptance in children (49). However, Dishion’s study (49) only
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investigated boys and was correlational, while we focused on
both genders and added a mediating effect analysis for a more
complete understanding.

In summary, some previous studies demonstrated an
association between FSES and peer relationships, but few
were focused on subjective FSES, and the mechanism of this
relationship is still unclear. Thus, to improve our understanding
of peer relationships and provide theoretical support for
adolescent mental health development, it is important to confirm
the potential mechanism.

Therefore, this study explored the association between
subjective FSES and peer relationships, and the independent
mediating or moderating effect roles of self-esteem and perceived
stress. Additionally, some studies have indicated that perceived
stress affected adolescents’ self-esteem (50, 51). For example,
after experiencing high levels of stress, individuals with low
self-esteem showed more negative emotions and maladaptive
behaviors than individuals with high self-esteem (52). Self-esteem
will be threatened when we feel the stressor is uncontrollable
or disturbing (29). In other words, high levels of perceived
stress can lead to low levels of self-esteem. Therefore, we also
investigated the serial mediating effect of perceived stress on
self-esteem. The serial mediating effect refers to the existence
of multiple mediating variables in the mediating model that
form a chain (53); that is, there is mutual influence among the
mediating variables. Referring to previous studies, we believed
that perceived stress would have an impact on self-esteem.

Based on previous studies, the following hypotheses
were proposed:

Hypothesis (1): Lower subjective FSES would be associated
with poorer perceived peer relationships.

Hypothesis (2): Perceived stress would mediate the association
between subjective FSES and perceived peer relationships.
Hypothesis (3): Self-esteem would mediate the association
between subjective FSES and perceived peer relationships.
Hypothesis (4): Subjective FSES would predict perceived peer
relationships by the serial mediating effect of perceived stress
and self-esteem.

MATERIALS AND METHODS

Participants

A total of 1,790 tenth-grade students from three high schools in
Chengdu completed a self-report questionnaire. In consideration
of the differences in school conditions, we classified the three
high schools according to the education system as national,
provincial, and municipal demonstration schools. In total, 737
(24.4%) questionnaires were excluded due to incomplete data,
resulting in a valid sample size of 1,353 (75.6%). The participants’
ages ranged from 15 to 19 years (M = 16.52, SD = 0.57), and the
sample comprised 623 boys (46.0%) and 730 girls (54.0%).

Procedures

The students were asked to provide general information
on themselves and complete the following questionnaires:
MacArthur Scale of Subjective Social Status (54), Rosenberg

Self-Esteem Scale (55), Perceived Stress Scale-10 (56), and Peer
Relationships subscale (57). It took approximately 30 minutes
to complete the questionnaire. In order to ensure confidentiality
of participants, a unique ID number was assigned to identify
the participant, and all questionnaires were collected then
securely stored. All students and their guardians signed a
written informed consent form before participation in the study.
Students were informed that they could withdraw from the
study at any time if they felt uncomfortable responding to the
questionnaire items.

Measures

Subjective Family Socioeconomic Status

Developed by Adler, Epel (54), the present study used the
MacArthur Scale of Subjective Social Status. It presents a 10-
step ladder representing the position of a family; the first step on
the ladder represents the bottom, and the tenth represents the
top (54). Respondents are asked to choose their location on the
ladder according to their family income and occupation. Each
step is scored, and the higher the score, the higher the subjective
FSES. The scale has shown good reliability [test-retest reliability
=0.76 (58)] and has been used in studies conducted with Chinese
adolescents (37, 59, 60). In this study, the Cronbach’s alpha
coefficient was 0.79.

Self-Esteem

Self-esteem was measured using the Rosenberg Self-Esteem Scale
(55). This 10-item scale is scored using a four-point Likert
scale, ranging from 1 = totally inconsistent to 4 = completely
consistent. Items 1, 2, 4, 6, 7, and 8 are positively scored, while
items 3, 5,9, and 10 are reverse scored (61). Scores can range from
10 to 40, with higher scores indicating higher self-esteem. The
Cronbach’s alpha coefficient in our study was 0.82, and the scale
has demonstrated good reliability and validity in prior studies
(62, 63).

Perceived Stress

The Perceived Stress Scale-10 (PSS-10) was used to measure the
degree to which the participants appraised events during the past
month as stressful (56). Items are rated using a five-point Likert
scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5
= always). Out of 10 items in total, six are considered negative
(items 1, 2, 3, 6, 9, and 10) and assess the respondent’s level of
distress, while the other four are positive (items 4, 5, 7, and 8) and
reflect the respondent’s perceived ability to cope with stressors
(56). When calculating the total score for the PSS-10, positive
items are reverse scored. The total score of this scale ranges
from 10 to 50, and the higher the score, the higher the degree
of perceived stress. In this study, the Cronbach’s alpha coefficient
was 0.79, and the scale has shown good reliability and validity in
prior studies (64-66).

Peer Relationships

We used the Peer Relationship subscale (18 items) of the Self-
Description Questionnaire (SDQ) developed by Marsh, Smith
(57). The subscale includes two factors to assess perceived
relationships with both opposite- and same-gender peers. Items
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are responded to using a six-point Likert scale ranging from
1 = totally inconsistent to 6 = completely consistent. Scores
can range from 18 to 108, and the higher the score, the better
the relationship with peers. In this study, the Cronbach’s alpha
coefficient was 0.86.

Control Variables

Some previous studies have suggested that gender and age may
influence peer relationships, so we controlled for gender and
age in the data analysis (41). In addition, in order to control
for the effect of objective FSES, we collected data on the level
of education of the parents as an objective indicator. Parental
Education has been reported to be strongly associated with self-
esteem (37), perceived stress, and peer relationships. In this study,
level of education was defined as the years of education.

Statistical Analysis

Data analysis was performed using SPSS version 22.0. First,
this study utilized self-report measurement scales. Although
each scale has demonstrated good reliability and validity, the
use of common methods could effect the results. Therefore,
we addressed the issue of common method bias by conducting
a Harman’s one-factor test (37), and used exploratory factor
analysis (EFA) to validate common method deviations (51). If the
rate of explained variance for the first factor is <40%, there is no
common method bias (67).

Next, descriptive statistics were used to describe the
demographic data, and Spearman correlation analysis was used
to examine the relationships between variables. The SPSS Marco
PROCESS (models 1, 4, and 6) was used to analyze single and
serial multiple mediating or moderating effects after all variables
were standardized (53). It was also used to compare the strength
of the mediating effects of perceived stress and self-esteem.
This method utilizes bias-corrected bootstrapped 95% confidence
intervals (CI) based on 5,000 iterations to calculate the mediating
effect (68). If the 95% CI does not include 0 and the level of p <
0.05, the results are considered significant (69). All analyses were
controlled for age and gender.

RESULTS

Common Method Bias

The results of the common method bias analysis revealed the rate
of explained variance was 22.19%, which was less than the critical
value of 40%. This indicated that there was no serious common
method bias in this study’s data (67).

Descriptive Statistics and Correlations

The descriptive statistics and bivariate correlations for the four
key variables are reported in Table 1. As expected, subjective
FSES, self-esteem, perceived stress, and peer relationships were
all significantly correlated. Subjective FSES positively correlated
with self-esteem (r = 0.208, p < 0.001). Perceived stress
negatively correlated with self-esteem (r = —0.493, p < 0.001)
and subjective FSES (r = —0.141, p < 0.001). Peer relationships
positively correlated with subjective FSES (r = 0.232, p < 0.001)
and self-esteem (r = 0.322, p < 0.001), and negatively correlated

TABLE 1 | Means, standard deviations, and correlations.

Variable M SD 1 2 3 4

1. Subjective FSES 571 1.469 —

2. Objective FSES 2214 5.028  0.342*** .

3. Perceived stress  29.32 5.092 —0.141"* —0.043 —

4. Self-esteem 28.09 3.878 0.208™* 0.110"* —0.493"* —
5. Peer relationships  81.91 11.55  0.232** —0.096"* —0.267*** 0.322***

N = 1,353. FSES, family socioeconomic status.
***0 < 0.001.

with perceived stress (r = —0.267, p < 0.001). Objective FSES
significantly positively correlated with subjective FSES (r =
0.342, p < 0.001), self-esteem (r = 0.110, p < 0.001), and peer
relationships (r = 0.096, p < 0.001), but there was no significant
correlation with perceived stress (r = —0.043, p > 0.05).

Single Mediation Analysis

To test the hypothesis, we conducted a single mediation analysis
of the effects of self-esteem and perceived stress in the association
between subjective FSES and peer relationships. As hypothesized,
perceived stress had a significant mediating effect [R? = 0.110,
indirect effect = 0.034, 95% CI = (0.020, 0.051), p < 0.001], as
did self-esteem [R?> = 0.133, indirect effect = 0.058, 95% CI =
(0.040, 0.078), p < 0.001].

Multiple Mediation Analysis

The results of the multiple mediation analysis are presented in
Figure 1. First, the standardized regression coefficient () was
significant in each path (ps < 0.001). The total effect of subjective
FSES on peer relationships was significant (R? = 0.147, B = 0.218,
p < 0.001). When controlling for the mediating variables, the
direct effect remained significant (f = 0.155, p < 0.001).

Next, as shown in Table 2, the results analyzing subjective
FSES — perceived stress — peer relationships (Ind 1: indirect
effect = 0.018, 95% CI = (0.009, 0.033)], and FSES — self-esteem
— peer relationships [Ind 2: indirect effect = 0.029, 95% CI =
(0.017, 0.044)] indicated the bootstrap 95% Cls did not contain
0; therefore, the independent mediating effects of perceived
stress and self-esteem were significant. Furthermore, a path from
subjective FSES to peer relationships through perceived stress
and self-esteem (Ind 3) remained significant [indirect effect =
0.015, 95% CI = (0.009, 0.024)], indicating that the link between
subjective FSES and peer relationships could be mediated by the
serial path of perceived stress and self-esteem.

Finally, the mediating effects of perceived stress and self-
esteem were compared using contrasts tests (70). We found
that the 95% CI interval of the mediating effect of perceived
stress minus the mediating effect of self-esteem contained zero
[indirect effect = —0.0105, 95% CI = (—0.031, 0.010)], indicating
that there were no significant differences between the mediating
effects of perceived stress and self-esteem. In other words,
perceived stress and self-esteem were shown to play equally
important roles in the association between subjective FSES and
peer relationships.
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FIGURE 1 | Multiple mediation model of perceived stress and self-esteem in the association between subjective FSES and peer relationships (N = 1,353) ***p < 0.001.

TABLE 2 | Standardized indirect effects and 95% confidence intervals.

Model pathway Effect Boot SE Boot Boot Relative
LLCI ULCI mediation
effect
Total 0.062 0.010 0.044 0.084 28.44%
Ind 1 0.018 0.006 0.009 0.033 8.26%
Ind 2 0.029 0.007 0.017 0.044 13.30%
Ind 3 0.015 0.004 0.009 0.024 6.88%

Boot, bootstrap; SE, standard error; LLCI, lower limit confidence interval; ULCI, upper limit
confidence interval; Ind 1, subjective family socioeconomic status — perceived stress
— peer relationships; Ind 2, subjective family socioeconomic status — self-esteem —

peer relationships; Ind 3, subjective family socioeconomic status — perceived stress —

self-esteem — peer relationships.

Supplementary Analyses

We conducted an exploratory moderating analyses to examine
the moderated effect of perceived stress and self-esteem by
using Hayes’ PROCESS model 1. The results showed that the
moderating effects of perceived stress were not significant [R?> =

0.0001, 95% CI = (—0.040, 0.064), p > 0.05]. The moderating
effect of self-esteem was also not significant [R? = 0.0003, 95%
CI = (—0.030, 0.065), p > 0.05]. These results indicated that
perceived stress and self-esteem had no moderating effect in the
link of subjective FSES and peer relationships.

In addition, we also tested whether the results were influenced
by parent’s level of education through multiple mediation
analysis. The results revealed that the total effect of subjective
FSES on peer relationships was significant (R*> = 0.147, B
= 0.210, p < 0.001). When controlling for the mediating
variables, the direct effect remained significant (f = 0.152, p
< 0.001). There was no significant change in each path (see
Supplementary Table 1), and the parent’s level of education did
not play a significant role in the model [p > 0.05, and 95% CI =
(—0.142, 0.063)] includes 0.

DISCUSSION

We explored the mediating effects of perceived stress and self-
esteem in the association between adolescents’ subjective FSES
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and peer relationships. As expected, the results of the correlation
analysis showed that subjective FSES was significantly associated
with peer relationships, and self-esteem and perceived stress not
only had independent mediating effects on that association but
also produced a serial mediating effect. These results indicate
that subjective FSES is an important influencing factor in peer
relationships, and we hope that by exploring the underlying
mechanism, the negative influence of subjective FSES on peer
relationships can be reduced.

First, we found a strong positive correlation between
subjective FSES and peer relationships, which is in line with
previous studies. For example, adolescents from families in
the lowest income quintile of in-school families rejected their
classmates more than their more advantaged peers (8), while
adolescents with higher FSES were more likely to establish
positive peer relationships (71). The reason for this phenomenon
may be that adolescents’ economic status mainly depends on
their parents. If their families lack financial resources, adolescents
are often unable to participate in group activities and are more
likely to experience isolation in school (32). This suggests that
we need to focus on the financial resources of adolescents from
low-income families. At the same time, schools are encouraged
to set up corresponding elective courses in psychology to help
students understand the importance of peer relationships, learn
the skills and methods of getting along with one another,
and adjust students’ inaccurate perceptions and comparisons
of families based on SES. In addition, schools can provide
opportunities for adolescents to participate in group activities
by consciously organizing activities that cost less to students,
so as to increase the chances of healthy communication among
diverse students.

Next, we found that perceived stress played a mediating
role in the association between subjective FSES and peer
relationships. This is consistent with a previous study showing
that lower SES led to higher levels of perceived stress (48).
Further, people tend to build good relationships in low-stress
environments (72) and maintain poor relationships in high-
stress environments (73). Adolescents with higher FSES may
face less adversity, receive more support, and be able to afford
more options for coping with any problems they encounter
(74), which may make them more active in peer relationships.
Thus, our study extends previous findings from the United States
(49), verifying the mediating role of perceived stress in the
link between subjective FSES and peer relationships, and by
demonstrating that the role of perceived stress is not limited
to boys.

Self-esteem was also found to play a mediating role in the
association between subjective FSES and peer relationships. Some
studies seem to support our results, as adolescents’ subjective
FSES has been found to be significantly correlated with self-
esteem (35, 75). Moreover, a previous study found that self-
esteem was a sociometric that is involved in the maintenance
of interpersonal relationships (76), and there is a wealth of
research demonstrating the correlation between self-esteem and
interpersonal relationships (77, 78). The correlation held for
all three interpersonal relationships, including parent-child,
teacher-student, and peer relationships (41). Thus, by exploring

the mediating role of self-esteem, our study may provide support
for future research on the association between subjective FSES
and peer relationships.

In addition, we found no significant difference in the
mediating effects of self-esteem and perceived stress in the
association between subjective FSES and peer relationships,
suggesting that they play equally important mediating roles.
Adolescence is a time when individuals undergo prominent
psychological and physical changes, and adolescents’ sense
of self-worth and self-awareness continue to increase (79,
80), similar to their awareness of their external environment.
Adolescents are in a transitional and weight-bearing period
between childhood and adulthood (81, 82). During this period,
adolescents start to become more involved in social situations
outside the home, which may make them perceive more
pressure from their families, school, and social environment
(83). Additionally, as they develop a sense of self-consciousness,
they focus more on individual differences, thus affecting their
self-esteem. This may be why, for adolescents, self-esteem and
perceived stress play equally important roles in the association
between subjective FSES and peer relationships.

Moreover, we found that the serial mediating effect of
perceived stress on self-esteem was significant in the association
between subjective FSES and peer relationships, which is
consistent with previous research. For example, studies have
reported that individuals with higher subjective FSES tended
to experience lower stress levels (84), individuals with lower
perceived stress had higher self-esteem (50), and self-esteem
may affect peer relationships (68). Accordingly, subjective FSES
could influence peer relationships through the serial mediation of
perceived stress and self-esteem. That is, beyond the independent
influences of perceived stress and self-esteem, these two variables
have a common influence on this association. In addition,
exploration of this serial mediating effect enriched knowledge
on the pathways to perceived stress and self-esteem in the
association between subjective FSES and peer relationships, and
also suggests that we should pay attention to this association in
other social psychological mechanisms.

Several limitations of our study should be addressed. First, we
used a cross-sectional design, from which no causal inferences
can be made. In the future, longitudinal research should be
conducted to address this issue. Secondly, we found that the
indirect effects of self-esteem and perceived stress were not high.
Future research should include other more relevant variables
in order to improve our understanding of the mechanism of
action in the relationship between subjective FSES and peer
relationships. Finally, the sample was from a single cultural
background [Chengdu, China; (85)] with a narrow age range;
therefore, the generalizability of the results is limited (37).

Although the current study has some limitations, it also
has important practical significance. First, we provided a
new theoretical framework to explore the mediating effect of
perceived stress and self-esteem in the association between
subjective FSES and peer relationships among Chinese
adolescents. We found that the effect of subjective FSES on
peer relationships was not only through individual psychological
characteristics (i.e., self-esteem) but also through individual
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cognitive evaluations (i.e., perceived stress). In addition, the
serial mediated path of perceived stress and self-esteem also
provides a new direction for future research. Adolescence is an
important period of psychological development, and we can
improve adolescents’ self-esteem and reduce their stress through
training interventions and preventive measures, to help them
improve their peer relationships and reduce the adverse impact
of low subjective FSES.
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