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ABSTRACT

This study examined the moderating effects of parent-child, same-sex, opposite-sex and teacher-student relation-
ships between sibling status and loneliness during COVID-19. A total of 1,591 adolescents in China completed the
study questionnaires which assessed the aforementioned variables. The results showed that same-sex and teacher-
student relationships moderated the association between sibling status and loneliness. The results indicated that
among participants with good same-sex relationships during COVID-19, compared to non-only-children parti-
cipants, the only-children participants were more likely to experience a lower level of loneliness. However, parti-
cipants with poor same-sex relationships experienced similar level of loneliness regardless of whether they had
siblings. These findings would be helpful for parents, teachers, and other stakeholders to take effective measures
to reduce loneliness feelings among Chinese adolescents.
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1 Introduction

The emergence of the COVID-19 disease caused an unprecedented global public health crisis [1] and
increased feelings of loneliness [2,3]. Since the pandemic has persisted, the world has already
experienced several infection waves; without vaccinations, lockdown and social distancing are the only
ways to curb the spread of the disease [4]. With such discontinuation of physical interaction, it is evident
that significant loneliness can lead to other mental health challenges [5–8]. Loneliness refers to the
experience of negative feelings caused by deficits in an existing relationship [9]. Empirical studies have
shown that loneliness peaks during early adolescence [10] and leads to negative physical, behavioral and
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psychological outcomes [11–15]. For example, studies have shown that loneliness is positively associated
with depression and anxiety [12,15] and an unhealthy lifestyle [16]. As loneliness can have a substantial
impact on individuals and communities [17,18], it has recently been gaining more research attention [19].
However, despite previous empirical studies on loneliness, more studies are needed to further clarify what
factors might cause people to feel lonely [20]. This problem is very urgent as identifying the determinants
of loneliness is an early critical step for establishing and implementing interventions.

One of the factors that may influence loneliness among adolescents is sibling status. Sibling status can be
used to classify adolescents into two categories: only-children and non-only children. Studies have suggested
that, for adolescents, sibling relationships are a protective factor for the psychosomatic problems such as
loneliness; thus, individuals without siblings are likely to be lonelier than those with siblings [21,22].
Previous studies have shown that non-only-children adolescents experience lower levels of loneliness
than those who are only-children [23,24].

In addition, interpersonal relationships are an important predictor of adolescents’ subjective experiences
of loneliness [25,26]. There is clear evidence that interpersonal relationships are correlated to loneliness,
negatively. One study that demonstrates this found that good-quality interpersonal relationships are
associated with lower levels of loneliness [27]. These findings suggest that strong interpersonal
relationships can significantly reduce the risk of loneliness. That said, the type of relationship may be
particularly important on this association. For adolescents, the main interpersonal relationships formed are
parent-child, same-sex, opposite-sex, and teacher-student [28,29]. Literature has shown that opposite-sex
relationships, same-sex relationships, and teacher-student relationships all contribute to loneliness among
adolescents [26], indicating that certain sub-types of interpersonal relationships can impact loneliness levels.

Although sibling status and interpersonal relationships are associated with loneliness, the question
remains unclear for how their interaction influences loneliness. Researchers have suggested that
environmental variables (e.g., friendship quantity and quality) can function as moderators in this
association [30]. The moderating effects of interpersonal relationships on loneliness have been examined
in some studies. For instance, adolescents with social anxiety who have good quality interpersonal
relationships are less likely to feel lonely than adolescents with poor quality relationships [31]. There is
potentially a lot to be learned by exploring the moderating effect of interpersonal relationships between
sibling status and loneliness. Previous studies have suggested that the influence of interpersonal
relationship sub-types have the potential to differ between the adolescent only-children and non-only-
children [32,33]. Specifically, it is been found that adolescent non-only-children have the closest
relationships with their same-sex friends [32]. In addition, compared with adolescent only-children,
adolescent non-only-children are more likely to be influenced by opposite-sex relationships [33]. Taken
together, the association between interpersonal relationships and loneliness among adolescents might be
moderated by sibling status. In the present study, we aimed to explore this probable association.

1.1 The Present Study
In summary, the focus of the present study was to explore the relationship between sibling status,

interpersonal relationships, and loneliness levels among adolescents during COVID-19. Specifically, we
explored the influence of parent-child, same-sex, opposite-sex, and teacher-student relationships on the
associations between sibling status and loneliness. Based on previous studies, we proposed the
associations between sibling status and loneliness to be moderated by interpersonal relationship sub-types.

1.2 Hypothesis
The hypotheses for this study are as follows:

H1: Sibling status makes significant contributions to loneliness;
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H2: Parent-child, same-sex, opposite-sex, and teacher-student relationships make significant contributions
to loneliness;

H3: Parent-child, same-sex, opposite-sex, and teacher-student relationships moderate the association
between sibling status and loneliness.

2 Method

2.1 Participants
The present study’s sample was high school students from three cities in China (Xi’an, Lanzhou, and

Baoji) utilizing convenience sampling technique. A total of 1,750 students of 12 schools participated in
this study from September 10, 2020 to October 16, 2020. Participation into this study was voluntary. Any
senior high school student who did not participate in a similar study could volunteer to participate. A
purposive sampling technique was used for selecting the participants of the study. After excluding
incomplete responses (9.9%), a total of 1,591 participants’ responses were utilized in this study. Before
administering the study questionnaire, informed consent from participants and their parents/legal
guardians were collected. Each participant received a pen as a reward after completing the questionnaire.
The mean age of the participants was 15.90 years (SD = 0.91 years). All participants were from Grade 11;
other demographic information is presented in Table 1.

2.2 Measures
The present study’s questionnaire included the UCLA Loneliness Scale–version 2 (UCLA-LS-v2 [34]),

the Interpersonal Relationship Scale [35], and a personal information form containing questions about
participants’ age, gender, and sibling status.

Table 1: Socio-demographic characteristics of the participants

Variables Groups Frequency (%)

Gender Female 779 (49%)

Male 812 (51%)

Age 13 years 1 (0.1%)

14 years 69 (4.3%)

15 years 36 (2.3%)

16 years 1 (0.1%)

17 years 402 (25.1%)

18 years 27 (1.7%)

19 years 636 (39.8%)

Sibling status Having sibling (s) 702 (44.12%)

No sibling 889 (55.88%)

Monthly income 0–3,000 Chinese Yuan 611 (38.40%)

3,001–5,000 Chinese Yuan 344 (21.62%)

5,001–10,000 Chinese Yuan 137 (8.61%)

Over 10,000 Chinese Yuan 499 (31.36%)
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2.2.1 UCLA Loneliness Scale (UCLA-LS)
The University of California at Los Angeles Loneliness Scale–version 2 ([UCLA-LS-v2] [34]; [Chinese

version] [26]) was utilized to assess the subjective experience of loneliness among adolescents. The UCLA-
LA is a 20-item self-report measure that provided participants’ subjective feelings of loneliness. Participants
were asked to rate their opinion on each item (e.g., “I have nobody to talk to”) using a four-point Likert-type
scale, ranging from 1 (I never feel this way) to 4 (I often fell this way). The scores used in this study were
calculated by summing the scores of each item, and higher scores indicated more loneliness symptoms. The
total scores ranged between 20 and 80. In the current study, Cronbach’s alpha coefficient for this scale was
0.86. Confirmatory factor analysis results showed that unifactor structure of the UCLA Loneliness scale
[Chinese version] had good model fit for this study’s sample (χ2 = 949.81, df = 167, p < 0.001, Goodness
of fit index [GFI] = 0.97, Comparative Fit Index [CFI] = 0.95, Tucker-Lewis Index [TLI] = 0.95,
Root mean square error of approximation [RMSEA] = 0.05, Standardized root mean square residual
[SRMR] = 0.06).

2.2.2 The Interpersonal Relationship Scale
The Interpersonal Relationship Scale [35] was utilized to assess the quality of interpersonal relationships,

which has been confirmed to have good reliability and validity [25,26]. The scale comprises five sub-scales:
opposite-sex relationships, same-sex relationships, parent-child relationships, teacher-student relationships
and stranger relationships. Since stranger relationships are not the main form of interpersonal relationships
for adolescents [26], we excluded it. For each item, participants were asked to rate how much they agreed
on a five-point Likert-type scale, ranging from 1 (It does not fit me at all) to 5 (It fits my situation perfectly).

Specifically, four, eight, nine, and four item sub-scales were used to evaluate participants’ parent-child,
same-sex, opposite-sex, and teacher-student relationships, respectively. An example item for the parent-child
subscale is “My parents are always interfering with my business”. For the same-sex subscale, an example
item is “No same-sex friend is near me to freely talk about my daily life”. One item for the opposite-sex
subscale is “I feel nervous when I am talking to an opposite-sex individual”. In the teacher-student
relationship subscale, an example item is “My teacher does not know me completely”. Each of the four
subscale scores was calculated by summing the relevant item scores; the higher scores indicated better
relationship quality. The total scores of parent-child relationships ranged between 4 and 20; the total
scores for same-sex relationships ranged between 8 and 40. For opposite-sex relationships the total scores
ranged between 9 and 45; for teacher-student relationships they ranged between 4 and 20. In this study,
the Cronbach’s alpha coefficient of parent-child, same-sex, opposite-sex, and teacher-student relationships
were 0.69, 0.79, 0.75 and 0.78, respectively.

2.2.3 Statistical Analysis
In this study, IBM SPSS v25, JASP 0.14, and ModGraph [36] were utilized for the data management and

data analysis. Descriptive statistics (mean, SD, skewness, kurtosis), Pearson-product moment correlation
coefficient, independent samples t-tests, and linear regression were performed. Data normality was
assessed trough skewness and kurtosis. Pearson-product moment correlation coefficient was performed to
assess correlation between loneliness and interpersonal relationships. Independent samples t-tests were
performed to assess the mean difference in loneliness and interpersonal relationships. A multiple linear
regression (hierarchical) was performed to assess the impact of siblings status and interpersonal
relationships on loneliness. ModGraph was utilized to draw the moderation effect graphs.

2.3 Ethics
The present study was carried out in accordance with the Declaration of Helsinki and its later

amendments. The Ethics Committee of the Northwest Minzu University, China approved this study
(2020.05.24.014).
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3 Results

3.1 Preliminary Analyses
Descriptive statistics (mean, standard deviation, skewness and kurtosis) and correlation coefficients

between loneliness and the four types of interpersonal relationships are presented in Table 2. Kim [37]
suggested skewness values of 2 or above and kurtosis values of 7 or above are indicators of the non-
normality of the data. Here, skewness (ranged between –1.05 and 0.27) and kurtosis (ranged between
0.20 and 2.26) values (Table 2) are lower than the recommended cut off, suggesting the absence of non-
normality in the data. In Table 2, loneliness scores had a significant negative association with four types
of interpersonal relationships (correlation coefficients ranged between –0.48 to –0.29). These correlation
coefficients provide the prerequisite for the later analysis.

Mean differences in loneliness and the four types of interpersonal relationships by sibling status are in
Table 3. The only-children had a significantly higher loneliness score compared to non-only-children
(t-value = 2.68, p < 0.01, 95% CI [0.20,1.27]). On the other hand, non-only children had a significantly
good parent-child relationship score compared to only-children (t-value = –3.40, p < 0.01, 95% CI
[–0.99, 0.27]).

Table 2: Descriptive statistics of the study variables

Variables M SD Skewness Kurtosis 2 3 4 5

1. Loneliness 22.32 5.45 0.27 0.86 –0.48** –0.31** –0.29** -0.42**
2. Same-sex relation 30.19 4.19 –1.05 0.96 1 0.50** 0.32** 0.47**

3. Opposite-sex relation 19.27 3.96 –0.15 2.26 1 0.28** 0.35**

4. Parent-child relation 13.61 3.69 –0.09 0.34 1 0.45**

5. Teacher-student relation 15.30 3.47 –0.70 0.20 1
Note: **Represents a significance level of 0.01.

Table 3: Mean differences in loneliness and interpersonal relationships by sibling status

Variable Group M SD t-value 95% Confidence Interval

Lower bound Upper bound

Loneliness one-children 21.90 5.55 2.68** 0.20 1.27

non-only-children 22.64 5.33

Same-sex relationship one-children 30.30 4.14 0.91 –0.61 0.22

non-only-children 30.11 4.23

Opposite-sex relationship one-children 19.25 4.11 0.15 –0.36 0.42

non-only-children 19.28 3.84

Parent-child relationship one-children 13.26 3.84 –3.40** –0.99 0.27

non-only-children 13.89 3.55

Teacher-student relationship one-children 15.25 3.51 0.57 –0.24 0.44

non-only-children 15.35 3.42
Note: **p < 0.01.
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3.2 Main Analysis
3.2.1 Contribution of Sibling Status to Loneliness

The results showed that sibling status negatively predicted loneliness (B = –1.38, SE = 0.46, β = –0.08,
p < 0.01, 95% CI [–2.28, –0.48]). This result suggested that non-only-children experienced higher levels of
loneliness than only-children during the COVID-19 outbreak. This result confirmed H1.

3.2.2 Contribution of Interpersonal Relationships to Loneliness
The results in Table 4 showed that same-sex relationships (B = −0.43, SE = 0.04, β = -0.33, p < 0.001,

95% CI [–0.50, –0.36]), opposite-sex relationships (B = −0.07, SE = 0.03, β = −0.05, p = 0.04, 95% CI
[−0.14, –0.32]), parent-child relationships (B = −0.10, SE = 0.04, β = −0.07, p = 0.004, 95% CI [–0.17, –
0.29]), and teacher-student relationships (B = −0.35, SE = 0.04, β = –0.22, p < 0.001, 95% CI [–0.43, –
0.42]) negatively predict loneliness. These four types of inter-personal relationships contributed 28.0%
variability of loneliness (F(4, 1571) = 159.63, p < 0.001). These results confirmed H2.

3.3 Interaction of Sibling Status and Interpersonal Relationships on Loneliness
The moderating effects of interpersonal relationships on the association between sibling status and

loneliness are shown in Table 5. The interaction between same-sex relationships and sibling status on
loneliness was significant (B = –0.73, SE = 0.09, β = –0.28, p < 0.001, 95% CI [–0.90, –0.56]). For
further analysis of the effects of sibling status on loneliness among adolescents with different degrees of
same-sex relationships, the participants were divided into two groups according to the average level
(M = 39.03) of same-sex relationships: participants with a higher score than the mean score were coded
as adolescents with good quality same-sex relationships, whereas participants with a lower score than the
mean score were coded as adolescents with bad quality same-sex relationships. Results showed the effect
of sibling status on loneliness among adolescents with good same-sex relationships (β = −1.60,
SE = 0.54, β = –0.10, p < 0.01, 95% CI [–2.65, –0.540]) was stronger than on those with poor same-sex
relationships (β = −0.58, SE = 0.65, β = –0.04, p > 0.05, 95% CI [–1.85, 0.69]). These results indicated
that among participants with good quality same-sex relationships during COVID-19, compared with the
non-only-children, the only-children participants were more likely to experience a lower level of
loneliness. However, participants with poor quality same-sex relationships experienced a similar level of
loneliness regardless of whether they had siblings.

Table 4: Regression results of the four types of interpersonal relationship on subjective feeling of loneliness

Variable B SE β p-value 95% CI of B

Lower Upper

Constant 43.42 0.88 <0.001 41.70 45.14

S-S relation –0.43 0.04 –0.33 <0.001 –0.50 –0.36

O-S relation –0.07 0.03 –0.05 0.04 –0.14 –0.32

P-C relation –0.10 0.04 –0.07 0.004 –0.17 –0.29

T-S relation –0.35 0.04 –0.22 <0.001 –0.43 –0.042
Note: R2 = 0.289, Adjusted R2 = 0.287, F(4, 1571) = 159.63, p <0.001.
S-S relation = same-sex relationship; O-S relation = opposite-sex relationship; P-C relation = parent-child relationship, T-S relation = teacher-student
relationship.
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The results in Table 5 showed a significant interaction between teacher-student relationships and sibling
status on loneliness (B = −0.46, SE = 0.11, β = -0.12, p < .001, 95% CI [–0.68, –0.25]). For further analysis
of the effects of sibling status on loneliness among adolescents with different degrees of teacher-student
relationships, the participants were divided into two groups according to the average level (M = 15.30) of
teacher-student relationships: participants with a higher score than the mean score were coded as
adolescents with good quality teacher-student relationships, whereas participants with a lower score than
the mean score were coded as adolescents with bad quality teacher-student relationships. Results showed
the effect of sibling status on loneliness among adolescents with good teacher-student relationships
(β = –1.43, SE = 0.59, β = –0.09, p < 0.05, 95% CI [–2.59, –0.28]) was stronger than on those with poor
teacher-student relationships (β = –1.40, SE = –0.08, β = 0.63, p < 0.05, 95% CI [–2.63, –0.17]).

However, Table 5 also showed non-significant interactions between opposite-sex relationships and
sibling status (B = –0.12, SE = 0.09, β = –0.05, p = 0.15, 95% CI [–0.29, 0.05]), and parent-child
relationships and sibling status (B = –0.22, SE = 0.12, β = –0.05, p = 0.08, 95% CI [–0.20, 0.03]) on
loneliness. Fig. 1 depicts the moderating effects of the four types of interpersonal relationships on the
association between sibling status and loneliness. These results partially confirmed H3, as half of the
assessed relationships (same-sex relationship and teacher-student relationship) moderated the association
between sibling status and loneliness.

Fig. 1a shows the moderating effect of the same-sex relationship on the association between sibling
status and loneliness. Fig. 1b shows the moderating effect of the opposite-sex relationship on the
association between sibling status and loneliness. Figs. 1c and 1d show the moderating effect of the
parent-child relationship and teacher-student relationship, respectively, on the association between sibling
status and loneliness.

Table 5: Results of the interaction between interpersonal relationships and sibling status on loneliness

Variable B SE β p-value 95% CI of B

Lower Upper

Model 1

Constant 83.76 1.55 <0.001 90.72 86.80

Sibling status –1.37 0.38 –0.07 <0.001 –2.11 –0.63

S-S relation –0.69 0.05 –0.40 <0.001 –0.79 –0.59

O-S relation –0.11 0.05 –0.06 <0.01 –0.22 –0.01

P-C relation –0.34 0.08 –0.11 <0.001 –0.49 –0.19

T-S relation –0.40 0.07 –0.16 <0.001 –0.53 –0.27

Model 2

Constant 42.59 0.21 <0.001 42.18 43.00

S-S relation X SS –0.73 0.09 –0.28 <0.001 –0.90 –0.56

O-S relation X SS –0.12 0.09 –0.05 0.15 –0.29 0.05

P-C relation X SS –0.22 0.12 –0.05 0.08 –0.46 0.03

T-S relation X SS –0.46 0.11 –0.12 <0.001 –0.68 –0.25
Note: Model 1: R2 = 0.35, F(5, 1498) = 158.99, p < 0.001.
Model 2: R2 = 0.16, F(4, 1525) = 73.42, p < 0.001.
Note: SE = standard error, CI = confidence interval, S-S relation = same-sex relationship, O-S relation = opposite sex relationship, P-C relation =
parent-child relationship, T-S relation = teacher-student relationship.
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4 Discussion

This study examined the associations between sibling status, interpersonal relationships and loneliness
among Chinese adolescents during COVID-19. Preliminary analyses showed that only-children had higher
subjective feelings of loneliness and non-only-children had better parent-child relationships. Only-children
have less opportunity to play, share toys, ideas, and even interact with same age children or siblings.
Therefore, they might have higher feelings of loneliness. Unlike non-only-child families, parents need to
distribute their attention overall to children and may pay less attention to a single child compared to only-
child parents. In addition, in non-only-child families, due to the increase of children, parents may need to
spend more time and experience earning money and have less communication with their children. The
results also showed that non-only children had significantly good parent-child relationship scores than
only-children. This may be because compared with the only-children, non-only-children have to take care
of their younger siblings and play a caretaker role. This role may allow them to be more likely to
understand their parents’ difficulties and seldom quarrel with their parents.

4.1 Sibling Status and Loneliness
The present’s study results showed that sibling status predicted loneliness among adolescents,

suggesting that adolescents without siblings experienced a lower level of loneliness than adolescents with
siblings. The finding was inconsistent with previous studies that revealed adolescent non-only-children
experience lower levels of loneliness than only-children [23,24]. A possible reason for this difference
may be related to the degree of care they received from their families during COVID-19. Parents can put
all their energy to take care of children; without siblings, only-children receive all that attention. As a

Figure 1: Depiction of the moderating effects of interpersonal relationships between sibling status and
loneliness. (a) Same sex relationship (b) Opposite-sex relationship (c) Parent-child relationship (d)
Teacher-student relationship
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result, they often feel valued and welcomed, have a strong sense of belonging and security, and therefore
experience lower loneliness levels. However, for families with more children, the parents cannot give
every child as deep of attention to satisfy their spiritual needs. Therefore, children with siblings tend to
experience higher levels of loneliness.

4.2 Interpersonal Relationships and Loneliness
The results showed interpersonal relationships were negatively associated with loneliness. Previous

studies indicate that interpersonal relationships can buffer the effects of risk factors on loneliness among
adolescents [37]. Additionally, some studies have revealed that various sub-types of interpersonal
relationships have different functions for adolescents [38,39]. Therefore, this may explain why each
interpersonal relationship sub-type can contribute differently to the associations between sibling status
and loneliness among adolescents during COVID-19.

4.3 Moderating Effects of Interpersonal Relationships
Same-sex friendships are important for adolescents in many significant domains [40]. Therefore, it is

reasonable to consider that same-sex relationships may alleviate loneliness in adolescents. The present
study demonstrated that same-sex relationships serve as a moderator between sibling status and loneliness.

The moderating effects indicated among participants with good quality same-sex relationships during
COVID-19, compared with non-only-children, the only-children participants were more likely to
experience lower levels of loneliness. However, participants with poor quality same-sex relationships
experienced similar levels of loneliness regardless of whether they had siblings. A possible reason for this
result may be related to China’s culture. Under the influence of “filial piety” culture, most teenagers are
unwilling to let their parents worry, and are likely to “report good news but not bad news” when their
parents ask. In addition, for adolescents, relationships with same-sex friends are more intimate than
relationships with parents [32]. In the backdrop of COVID-19, most people are in a state of anxiety and
fear, and need more social support from others. Although parents can give teenagers enough attention and
support, many psychological privacies are only shared by teenagers with their same-sex friends.
Therefore, when teens have better relationships with their same-sex friends, the only-child can not only
experience support from their same-sex friends, but also receive more love and support from their parents
compared to non-only-children. Thus, they experience lower levels of loneliness. When same-sex
relationships are bad, teens have no one to share their anxieties and fears with, and only get social
support from their parents. As a result, children, whether or not they are only-children, experience similar
feelings of loneliness.

The moderating effects also indicated among participants with good quality teacher-student
relationships during COVID-19, compared with non-only-children, only-children were more likely to
experience lower levels of loneliness. Also, among participants with poor quality teacher-student
relationships, they have the similar pattern. It is just that for teenagers who have good relationships with
teachers and students, the effect of siblings on loneliness is stronger. A possible reason for this result may
also be related to China’s culture. In Chinese culture, there is an emphasis on students to respect teachers
and value education, thus, teachers have a direct influence on students. Therefore, the relationship
between teachers and students can affect the loneliness of students. For only-children, not only can they
receive support and love from their parents, but if teachers also give enough support and love, they will
be less likely to be lonely.

This study has important theoretical significance for expanding the research field on interpersonal
relationships and loneliness among adolescents. Studies have examined the associations between
interpersonal relationships and loneliness, and revealed a significant relationship between them [41,42].
However, few studies have explored the effects of the different sub-types of interpersonal relationships on
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the associations between sibling status and loneliness. To date, this is the first attempt to explore the roles of
parent-child, same-sex, opposite-sex and teacher-student relationships between sibling status and loneliness
among adolescents during COVID-19. In addition, this study is of great practical significance in alleviating
loneliness among adolescents during COVID-19. For example, parents and schools can take a variety of
measures to help teenagers build good same-sex relationships in order to reduce loneliness.

5 Limitations and Recommendations

This study has several limitations. First, the sample of this study lacks representativeness. The
participants were mostly from northern cities; thus, the representativeness of the sample should be
expanded in future studies. Second, there are some confounding factors (e.g., social support, the number
of siblings) that may affect the moderation effect of same-sex relationships between sibling status and
loneliness. Third, the study has a lack of other variables (depression, anxiety, grief, etc.) that might
amplify the predictive nature of loneliness apart from interpersonal relationships and sibling status.
Future studies should include these confounding factors in the analysis to expand understanding of the
effects of same-sex relationships. Third, self-report data were utilized in this study which might be
subjected to biases like social desirability bias, memory recall, etc. Fourth, the study did not include
gender information of the siblings and history of infection or quarantine which should be addressed in
further studies.

6 Conclusion

The present study suggests that sibling status makes a significant contribution to loneliness.
Additionally, interpersonal relationships (i.e., parent-child, same-sex, opposite-sex, and teacher-student
relationships) contribute significantly to adolescents’ subjective experiences of loneliness. Among the
assessed interpersonal relationships, same-sex relationships and teacher-student relationships moderated
the association between sibling status and loneliness. These finding would be helpful for parents,
teachers, and other relevant stakeholders to know the contributing factors of loneliness among Chinese
adolescents. Considering these contributing factors, they can then take appropriate measures to reduce
subjective feelings of loneliness among adolescents.

Acknowledgement: We would like to express our sincere gratitude to the respondents for their time to
complete the survey.

Funding Statement: This work was supported by Key Laboratory of Ethnic Languages and Information
Technology of Ministry of Education of China, Northwest Minzu University, Lanzhou, Gansu, 730030,
China (KFKT202013, KFKT202016, KFKT202012, and 1001161310). The Young Doctor Foundation of
Higher Education in Gansu Province “Research on the educational effect mechanism of the socialist core
value ‘unity of knowing and doing’ of college students for nationalities in the new era” (No. 2021QB-
071). The 14th Five-Year Planning Project of Education Science in Gansu Province 2021 “A study on the
core behavior of patriotism of children in the new era”. Fundamental Research Funds for the Central
Universities “Research on influencing factors of online education in post-epidemic era” (No. 31920210125).

Conflicts of Interest: This study was carried in the absence of any personal, professional, or financial
relationships that could potentially be constructed as a conflict of interest.

References
1. Dong, E., Du, H., Gardner, L. (2020). An interactive web-based dashboard to track COVID-19 in real time. Lancet

Infectious Diseases, 20(5), 533–534. DOI 10.1016/S1473-3099(20)30120-1.

2. American Psychological Association (2020). COVID-19 isn’t just a danger to older people’s physical health.
https://www.apa.org/news/apa/2020/03/covid-19-danger-physical-health.

508 IJMHP, 2021, vol.23, no.4

http://dx.doi.org/10.1016/S1473-3099(20)30120-1
https://www.apa.org/news/apa/2020/03/covid-19-danger-physical-health


3. Miller, G. (2020). Social distancing prevents infections, but it can have unintended consequences. https://www.
sciencemag.org/news/2020/03/we-are-social-species-how-will-social-distancing-affect-us.

4. Iftimie, S., López-Azcona, A. F., Vallverdú, I., Hernández-Flix, S., de Febrer, G. et al. (2021). First and second
waves of coronavirus disease-19: A comparative study in hospitalized patients in Reus, Spain. PLoS One,
16(3), e0248029. DOI 10.1371/journal.pone.0248029.

5. Dahlberg, L. (2021). Loneliness during the COVID-19 pandemic. Aging &Mental Health, 25(7), 1161–1164. DOI
10.1080/13607863.2021.1875195.

6. Groarke, J. M., Berry, E., Graham-Wisener, L., McKenna-Plumley, P. E., McGlinchey, E. et al. (2020). Loneliness
in the UK during the COVID-19 pandemic: Cross-sectional results from the COVID-19 Psychological Wellbeing
Study. PLoS One, 15(9), e0239698. DOI 10.1371/journal.pone.0239698.

7. Hu, Y., Qian, Y. (2021). COVID-19, Inter-household contact and mental well-being among older adults in the US
and the UK. Frontiers in Sociology, 6, 1510. DOI 10.3389/fsoc.2021.714626.

8. van Tilburg, T. G., Steinmetz, S., Stolte, E., van der Roest, H., de Vries, D. H. (2020). Loneliness and mental health
during the COVID-19 pandemic: A study among dutch older adults. Journals of Gerontology: Series B, 76(7),
e249–e255. DOI 10.1093/geronb/gbaa111.

9. de Jong Gierveld, J., Havens, B. (2004). Cross-national comparisons of social isolation and loneliness:
Introduction and overview. Canadian Journal on Aging/La Revue canadienne du vieillissement, 23(2), 109–
113. DOI 10.1353/cja.2004.0021.

10. van Roekel, E., Scholte, R. H. J., Verhagen, M., Goossens, L., Engels, R. C. M. E. (2010). Loneliness in
adolescence: Gene x environment interactions involving the serotonin transporter gene. Journal of Child
Psychology and Psychiatry, 51(7), 747–754. DOI 10.1111/j.1469-7610.2010.02225.x.

11. Christiansen, J., Pedersen, S. S., Andersen, C. M., Qualter, P., Lund, R. et al. (2020). Loneliness, social isolation
and healthcare utilisation in the general population. European Journal of Public Health, 30(Supplement_5),
ckaa165.ckaa1651285. DOI 10.1093/eurpub/ckaa165.1285.

12. Goossens, L., van Roekel, E., Verhagen, M., Cacioppo, J. T., Cacioppo, S. et al. (2015). The genetics of loneliness:
Linking evolutionary theory to genome-wide genetics, epigenetics, and social science. Perspectives on
Psychological Science, 10(2), 213–226. DOI 10.1177/1745691614564878.

13. Hawkley, L. C., Capitanio, J. P. (2015). Perceived social isolation, evolutionary fitness and health outcomes: A
lifespan approach. Philosophical Transactions of the Royal Society B: Biological Sciences, 370(1669),
20140114. DOI 10.1098/rstb.2014.0114.

14. Holt-Lunstad, J., Smith, T. B. (2015). Loneliness and social isolation as risk factors for mortality: A meta-analytic
review. Perspectives on Psychological Science, 10(2), 227–237. DOI 10.1177/1745691614568352.

15. Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., Stephenson, D. (2015). Loneliness and social isolation as risk
factors for mortality: A meta-analytic review. Perspectives on Psychological Science, 10(2), 227–237. DOI
10.1177/1745691614568352.

16. Richard, A., Rohrmann, S., Vandeleur, C. L., Schmid, M., Barth, J. et al. (2017). Loneliness is adversely associated
with physical and mental health and lifestyle factors: Results from a Swiss national survey. PLoS One, 12(7),
e0181442. DOI 10.1371/journal.pone.0181442.

17. Jo Cox Commission (2017). Combating loneliness one conversation at a time. https://www.scie.org.uk/prevention/
research-practice/getdetailedresultbyid?id=a110f00000RCyyDAAT.

18. HM Government (2018). A connected society: A strategy for tackling loneliness. https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/file/936725/6.4882_DCMS_Loneliness_Strategy_
web_Update_V2.pdf.

19. Barreto, M., Victor, C., Hammond, C., Eccles, A., Richins, M. T. et al. (2021). Loneliness around the world: Age,
gender, and cultural differences in loneliness. Personality and Individual Differences, 169(3), 110066. DOI
10.1016/j.paid.2020.110066.

20. Qualter, P., Vanhalst, J., Harris, R., van Roekel, E., Lodder, G. et al. (2015). Loneliness across the lifespan.
Perspectives on Psychological Science, 10(2), 250–264. DOI 10.1177/1745691615568999.

IJMHP, 2021, vol.23, no.4 509

https://www.sciencemag.org/news/2020/03/we-are-social-species-how-will-social-distancing-affect-us
https://www.sciencemag.org/news/2020/03/we-are-social-species-how-will-social-distancing-affect-us
http://dx.doi.org/10.1371/journal.pone.0248029
http://dx.doi.org/10.1080/13607863.2021.1875195
http://dx.doi.org/10.1371/journal.pone.0239698
http://dx.doi.org/10.3389/fsoc.2021.714626
http://dx.doi.org/10.1093/geronb/gbaa111
http://dx.doi.org/10.1353/cja.2004.0021
http://dx.doi.org/10.1111/j.1469-7610.2010.02225.x
http://dx.doi.org/10.1093/eurpub/ckaa165.1285
http://dx.doi.org/10.1177/1745691614564878
http://dx.doi.org/10.1098/rstb.2014.0114
http://dx.doi.org/10.1177/1745691614568352
http://dx.doi.org/10.1177/1745691614568352
http://dx.doi.org/10.1371/journal.pone.0181442
https://www.scie.org.uk/prevention/research-practice/getdetailedresultbyid?id=a110f00000RCyyDAAT
https://www.scie.org.uk/prevention/research-practice/getdetailedresultbyid?id=a110f00000RCyyDAAT
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936725/6.4882_DCMS_Loneliness_Strategy_web_Update_V2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936725/6.4882_DCMS_Loneliness_Strategy_web_Update_V2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936725/6.4882_DCMS_Loneliness_Strategy_web_Update_V2.pdf
http://dx.doi.org/10.1016/j.paid.2020.110066
http://dx.doi.org/10.1177/1745691615568999


21. Piko, B. F., Fitzpatrick, K. M. (2003). Depressive symptomatology among Hungarian youth: A risk and protective
factors approach. American Journal of Orthopsychiatry, 73(1), 44–54. DOI 10.1037/0002-9432.73.1.44.

22. Rubin, C., Rubenstein, J. L., Stechler, G., Heeren, T., Halton, A. et al. (1992). Depressive affect in normal
adolescents: Relationship to life stress, family, and friends. American Journal of Orthopsychiatry, 62(3), 430–
441. DOI 10.1037/h0079352.

23. Merz, E. M., de Jong Gierveld, J. (2016). Childhood memories, family ties, sibling support and loneliness in ever-
widowed older adults: Quantitative and qualitative results. Ageing and Society, 36(3), 534–561. DOI 10.1017/
S0144686X14001329.

24. Veenhoven, R., Verkuyten, M. (1989). The well-being of only children. Adolescence, 24(93), 155–166. DOI
10.1007/BF00288003.

25. Luo, Y., Xiang, Z., Zhang, H., Wang, Z. (2017). Protective factors for depressive symptoms in adolescents:
Interpersonal relationships and perceived social support. Psychology in the Schools, 54(8), 808–820. DOI
10.1002/pits.22033.

26. Zhang, B., Gao, Q., Fokkema, M., Alterman, V., Liu, Q. (2015). Adolescent interpersonal relations, social support
and loneliness in high schools: Mediation effect and gender differences. Social Science Research, 53(3), 104–117.
DOI 10.1016/j.ssresearch.2015.05.003.

27. Vanhalst, J., Luyckx, K., Goossens, L. (2014). Experiencing loneliness in adolescence: A matter of individual
characteristics, negative peer experiences, or both? Social Development, 23(1), 100–118. DOI 10.1111/
sode.12019.

28. Galanaki, E. P., Vassilopoulou, H. D. (2007). Teachers and children’s loneliness: A review of the literature and
educational implications. European Journal of Psychology of Education, 22(4), 455–475. DOI 10.1007/
BF03173466.

29. Giordano, P. C. (2003). Relationships in adolescence. Annual Review of Sociology, 29(1), 257–281. DOI 10.1146/
annurev.soc.29.010202.100047.

30. Hodges, E. V. E., Boivin, M., Bukowski, W. M., Vitaro, E. (1999). The power of friendship: Protection against an
escalating cycle of peer victimization. Developmental Psychology, 35(1), 94–101. DOI 10.1037/0012-
1649.35.1.94.

31. Erath, S. E., Flanagan, K. S., Bierman, K. B. (2010). Friendships moderate psychosocial maladjustment in socially
anxious early adolescents. Journal of Applied Developmental Psychology, 31(1), 15–26. DOI 10.1016/j.
appdev.2009.05.005.

32. Lempers, J. D., Clark-Lempers, D. S. (1992). Young, middle, and late adolescents’ comparisons of the functional
importance of five significant relationships. Journal of Youth and Adolescence, 21(1), 53–96. DOI 10.1007/
BF01536983.

33. Zhang, L., Zheng, X., Yan, B., Wen, J., Shi, C. (2007). Researches on the relationship between interpersonal
disturbances and subjective well-being in college students. Psychological Development & Education, 23(2),
116–121 (in Chinese).

34. Russell, D., Peplau, L. A., Cutrona, C. E. (1980). The revised UCLA Loneliness Scale: Concurrent and
discriminant validity evidence. Journal of Personality and Social Psychology, 39(3), 472–480. DOI 10.1037/
0022-3514.39.3.472.

35. Wo, J., Lin, C., Ma, H., Li, F. (2001). A study on the development characteristics of adolescents’ interpersonal
relations. Psychological Development and Education, 3(15), 9–15.

36. Jose, P. E. (2013). ModGraph. Version: 3.0 excel. New Zealand: Victoria University of Wellington.

37. Kim, I. K., Park, S. W., Choi, H. M. (2017). The relationship among smartphone addiction, communication ability,
loneliness and interpersonal relationship for university students. Journal of the Korea Academia-Industrial
Cooperation Society, 18(1), 637–648. DOI 10.5762/KAIS.2017.18.1.637.

38. Woodhouse, S. S., Dykas, M. J., Cassidy, J. (2012). Loneliness and peer relations in adolescence. Social
Development, 21(2), 273–293. DOI 10.1111/j.1467-9507.2011.00611.x.

39. Carbery, J., Buhrmester, D. (1998). Friendship and need fulfillment during three phases of young adulthood.
Journal of Social and Personal Relations, 15(3), 393–409. DOI 10.1177/0265407598153005.

510 IJMHP, 2021, vol.23, no.4

http://dx.doi.org/10.1037/0002-9432.73.1.44
http://dx.doi.org/10.1037/h0079352
http://dx.doi.org/10.1017/S0144686X14001329
http://dx.doi.org/10.1017/S0144686X14001329
http://dx.doi.org/10.1007/BF00288003
http://dx.doi.org/10.1002/pits.22033
http://dx.doi.org/10.1016/j.ssresearch.2015.05.003
http://dx.doi.org/10.1111/sode.12019
http://dx.doi.org/10.1111/sode.12019
http://dx.doi.org/10.1007/BF03173466
http://dx.doi.org/10.1007/BF03173466
http://dx.doi.org/10.1146/annurev.soc.29.010202.100047
http://dx.doi.org/10.1146/annurev.soc.29.010202.100047
http://dx.doi.org/10.1037/0012-1649.35.1.94
http://dx.doi.org/10.1037/0012-1649.35.1.94
http://dx.doi.org/10.1016/j.appdev.2009.05.005
http://dx.doi.org/10.1016/j.appdev.2009.05.005
http://dx.doi.org/10.1007/BF01536983
http://dx.doi.org/10.1007/BF01536983
http://dx.doi.org/10.1037/0022-3514.39.3.472
http://dx.doi.org/10.1037/0022-3514.39.3.472
http://dx.doi.org/10.5762/KAIS.2017.18.1.637
http://dx.doi.org/10.1111/j.1467-9507.2011.00611.x
http://dx.doi.org/10.1177/0265407598153005


40. Weiss, R. S. (1974). The provision of social relations. In: Rubin, C. (Eds.), Doing unto others, pp. 17–26. USA:
Prentice Hall.

41. Furman, W., Buhrmester, D. (1992). Age and sex differences in perceptions of networks of personal relationships.
Child Development, 63(1), 103–115. DOI 10.2307/1130905.

42. Simcharoen, S., Pinyopornpanish, M., Haoprom, P., Kuntawong, P., Wongpakaran, N. et al. (2018). Prevalence,
associated factors and impact of loneliness and interpersonal problems on internet addiction: A study in Chiang
Mai medical students. Asian Journal of Psychiatry, 31(2), 2–7. DOI 10.1016/j.ajp.2017.12.017.

IJMHP, 2021, vol.23, no.4 511

http://dx.doi.org/10.2307/1130905
http://dx.doi.org/10.1016/j.ajp.2017.12.017

	Protective Factors for Loneliness among Adolescents during COVID-19: Role of the Interpersonal Relationships and Sibling Status
	Introduction
	Method
	Results
	Discussion
	Limitations and Recommendations
	Conclusion
	flink7
	References


