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Abstract 

Background: Social integration with friends has an important role in shaping adolescents’ behavior and determin-
ing their wellbeing. Friendship features such as companionship, trust, closeness, intimacy, and conflicts all form the 
concept of friendship quality. The quality of friendships can either enhance or impede mental development during 
adolescence. Therefore, this systematic review was conducted to understand the association between friendship 
quality and adolescents’ mental wellbeing.

Methods: In November 2020 and later in August 2022, the search for evidence was conducted on five databases 
(Medline, Embase, ProQuest, Scopus, and PsycINFO). Only peer-reviewed quantitative studies published from Janu-
ary 2000 to August 2022 that investigated friendship quality as their exposure variable in relation to six constructs 
of subjective wellbeing (mood, loneliness, life satisfaction, happiness, self-esteem, and subjective wellbeing) were 
included. After screening for eligibility, two reviewers independently extracted the data based on population charac-
teristics, study design, exposure and outcome variables, outcome measures used, and results. Risk of bias assessment 
was performed utilizing the NIH Quality Assessment Tool. Narrative evidence synthesis was performed based on the 
constructs of subjective wellbeing.

Results: Forty-three articles out of 21,585 records were included in the review. The relationship between friendship 
quality and depression has been investigated extensively in the literature and negative (beneficial) associations were 
found in eighteen studies out of twenty-three. Poor peer relationship was associated with loneliness in nine studies 
out of ten. All seven studies on life satisfaction and quality of peer connection found a positive association. In five 
studies, better peer relationship was found to be associated with happiness. A positive association between friend-
ship quality and self-esteem was observed in five out of six applicable studies. Friendship quality was found to be 
positively associated with subjective well-being in all of five included studies.

Conclusions: Although majority of the included studies were cross-sectional in nature, this review demonstrates the para-
mount value of promoting healthy friendship to adolescents’ subjective wellbeing constructs. Interventions that aim to pro-
mote subjective wellbeing among adolescents should consider the development and maintenance of healthy friendships.

Systematic review registration: PROSPERO CRD42020219312.
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Introduction
Adolescents represent a considerable proportion of the 
human population, amounting to over one billion world-
wide [1]. A crucial period of growth in all aspects of indi-
vidual development, including psychological and social 
domains, occurs during adolescence age, which ranges 
from 10 to 19 years [1]. It is also a sensitive period as it 
determines the individuals’ intellectual abilities, social 
skills, and future behaviors, which need to be enhanced 
to ensure ideal transition to adulthood [1]. This stage of 
life carries its own risk as several health and behavio-
ral issues develop during this important period, such as 
smoking initiation, illicit drug use, academic difficulties, 
unprotected sexual intercourse and its related outcomes, 
self-harm, and suicidal behavior [2]. Moreover, suicide 
and homicide are amongst the leading causes of mortal-
ity during adolescence [1]. Hence, adolescents’ wellbeing 
should be considered a priority by governments, public 
health agencies, and relevant stakeholders in order to 
mitigate anticipated challenges and enhance adolescents’ 
lives.

Several behavioral factors can either positively or nega-
tively impact adolescents’ health and wellbeing. It has 
been known that poor diet [3], physical inactivity [4], 
inadequate sleep [5], tobacco use [6], and alcohol drink-
ing [7] contribute to poor wellbeing outcomes. However, 
almost all behaviors can be influenced by social factors, 
particularly friendships. That is because friendship for-
mation and socializing with same-age peers occupy a sig-
nificant part in most adolescents’ social life [8]. Several 
studies have examined the role of friends in the adoption 
of unhealthy behavior and on developing negative well-
being outcomes. For instance, Kim and Chun [9] found 
that friendship plays a key role on tobacco use among 
youth. It has also been evidenced that not only being 
involved with friends who are smokers affects one’s ini-
tiation of tobacco use, but also having no friends has an 
even greater impact on adoption of this behavior [10, 11]. 
Marijuana use between friends, if adopted, tended to be 
more mutually adopted and influenced by a user’s popu-
larity [10, 12].

Furthermore, a study on youth population (with a 
mean age of 23.1 years, n  = 183, 53.0% female), have 
found that alcohol consumption is increased with higher 
number of friends present in drinking occasions [13]. The 
same pattern of behavior and social effect was found on 
individuals’ meal choice and intake, which was similar 
to their friends’ food quality and quantity [14]. This phe-
nomenon was more obvious between close friends. In the 
same regard, it was found that suicidal behavior between 
friends during adolescence occurs in the same manner, 
in which the likelihood of suicidal ideation and attempts 
is increased with exposure to friends’ suicidal behavior 

[15]. It was also found that adolescents who intentionally 
harmed themselves were more likely to had adopted this 
behavior from their friends [16]. Interestingly, this friend-
ship effect on self-harm was observed among youths irre-
spective of their mental health status [16]. In another 
study, You et  al. [17] addressed the moderating role of 
friendship characteristics and their impact on the rela-
tionship between psychological wellbeing and adoption 
of self-harm behavior. Additionally, work by Long et  al. 
[18] has clarified how sharing of a certain risky behavior 
(i.e., disruptive behavior) among adolescents with mental 
health problems can play a role in the friendship forma-
tion and hence worsen their outcome.

The social interaction with friends is not limited to 
affecting adolescents’ behavior, it can also impact their 
subjective wellbeing. The area of how social support that 
adolescents received or perceived from their friends and 
significant others affect their wellbeing has been exten-
sively researched. For instance, a meta-analysis study 
conducted by Chu et  al. [19] have examined whether 
different social support sources and measures have an 
Impact on wellbeing of children and teens. They found 
that teacher and school personnel support have a greater 
value to wellbeing of children and adolescents than other 
sources of support, including friends support. Among the 
five measures of social support that the study categorized 
(size of social network, perceived social support, number 
of already enacted or received support, number of previ-
ously sought social support from others, other or undif-
ferentiated measure of social support), perceived social 
support was the strongest measure linked to overall well-
being (r = .201) while social network size was the weakest 
predictor (r = .01).

For instance, a longitudinal study conducted by Son 
and Padilla-Walker [20] have examined how different 
aspects of prosocial behavior towards friend among chil-
dren and teens influence their relationships and impacts 
them psychologically. They found that in terms of qual-
ity, the more emotional support, in particular for girls, 
an adolescent perceives from their friends, the healthier 
their friendship outcomes and the lower their psycholog-
ical distress in the future. In addition, Zhang et  al. [21] 
suggest that youths should maintain healthy relation-
ships and avoid conflicts with their peers and parents in 
order to have healthy mood. Moreover, Van Harmelen 
et al. [22] have demonstrated the protective role of social 
support from peers and parents against psychological 
distress for those who experienced early life stress. They 
found that higher perception of family and friend support 
at age 14 indirectly contribute to lower depressive symp-
toms at age 17 for those who have history of peer bullying 
and/or negative family environment.
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Considering the important role of friends in shaping 
adolescents’ behavior and influencing their self-percep-
tion of wellbeing, ensuring they develop high-quality rela-
tionships is important. Berndt [23] claimed that friendship 
quality should not be confused with other characteristics 
of the friendship such as conflict, intimacy, companion-
ship. He suggested that friendship quality should be dealt 
with as a global measure to describe the friendship either 
as rich or poor in quality regarding to how close to perfect 
the friendship features are. Another global measure that is 
important in adolescent life is subjective wellbeing. One’s 
subjective appraisal of his or her life in general as well as 
certain aspects of their life and activities is referred to sub-
jective wellbeing [24]. According to Diener et al. [25, 26], 
subjective wellbeing is an important concept in assessing 
the health of community members. It encompasses an 
individual’s perception of happiness, feelings, mood, sat-
isfaction in life and other important aspects of life (e.g., 
joy, affection, stress, and financial and future satisfaction). 
Accordingly, it is evident that several constructs make 
up and also influence the overall perception of subjective 
wellbeing. These are mood, life satisfaction, self-esteem, 
loneliness, and happiness. Each of these constructs has its 
own definition and unique value. The American Psycho-
logical association offered two psychological definitions 
of mood [27], each of them complements the other. Con-
sidering both of these definitions, mood can be defined 
as a self-perceived state of mind that varies in nature and 
degree which one may experience without an apparent 
reason but usually does not last for long time [28]. One 
may confuse mood with emotions, which are short-lived 
feelings, whereas mood is developed gradually and lasts 
longer [29, 30]. Depressed mood is linked to a number of 
negative outcomes during adolescence and young adult-
hood, such as poor academic performance [31], tobacco 
use [32], and early onset of alcohol use and its conse-
quences [33]. Life satisfaction, the second construct, is 
an overall individual’s perception of their life quality that 
measures how satisfied someone is with his life [34]. Fos-
tering life satisfaction among youth is crucial to promote 
their mental health, academic success, and healthy behav-
ior [35, 36]. Regarding to happiness, which is referred to 
the perception of joy in life [37], one may experience hap-
piness when their exposure to negative emotions is mini-
mal and their perception of positive emotions, regardless 
of their intensity, occurs more frequently [38]. “Happi-
ness is associated with and precedes numerous successful 
outcomes, as well as behaviors paralleling success” [39]. 
Loneliness construct can be described as one’s perception 
of being lonely or self-isolated as a result of not feeling 
integrated with people associated with [25, 26]. Loneli-
ness can manifest at any age, particularly throughout 
adolescence, and is associated with poor mental health 

outcomes [40, 41]. One’s overall judgment and viewing on 
himself as a worthy human being is referred to self-esteem 
[34]. Higher levels of self-esteem not only help people 
achieve particular goals and alleviate the consequences of 
potential failure, it is also associated with better decision-
making prior to failure [42]. It was found that people who 
reported having low levels of self-esteem during child-
hood and adolescence were more prone, albeit only to a 
small degree, to develop anxious and depressive symp-
toms in early adulthood [43].

It is known that reviews have been conducted that 
investigate certain aspects of friendship or types of 
friendship and their association with subjective well-
being or other outcomes [19, 30, 44], but no manuscript 
was found that aimed to verify the association between 
friendship quality and subjective well-being outcomes 
in adolescents. A metanalysis conducted by Chu et  al. 
[19] has examined various forms of social support and 
its impact on a broad range of children and adolescents’ 
wellbeing outcomes, including their mental state. They 
found that all areas of social support, including friend-
ship support, that adolescents received or perceived 
are important to their mental health and wellbeing. 
Another systematic review conducted by Schacter et  al. 
[44] looked at how friendship could play a positive role 
through buffering the relationship between exposure 
to bullying and mental health outcomes. The review 
failed to reach a conclusion due to a lack of consistency 
between the study results; the buffering effect was absent 
in some studies, while in the rest the results contra-
dicted each other either in favor or against the existence 
of a moderating effect. On the other hand, a systematic 
review done by Webster et  al. [30] investigated the role 
of social networking with friends either online or virtu-
ally on several subjective wellbeing outcomes. The study 
highlighted the beneficial effect of socializing with oth-
ers rather than being isolated on adolescents’ self-esteem, 
loneliness perception, and mood, but not on body image. 
The study also successfully explained how subjective 
wellbeing outcomes are affected in the context of online 
social networking through excessive use of social media 
sites, exposure to direct negative comments, lack of inter-
action, and fear of not being up to date regarding friends’ 
posts or state.

Given all the above, it is clear that friendship support 
matters to adolescents’ wellbeing; however, the role that 
friendship quality can play on influencing subjective well-
being outcomes among adolescents is still not well under-
stood. The combined positivity and negativity effects 
model [45] suggests that the quality of all types of social 
relationships and subjective wellbeing are interrelated. 
According to this model, positive social relationships can 
influence wellbeing outcomes just as strongly as negative 
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social relationships. Several studies supported this mode 
[46–48]. However, more empirical evidence is required to 
support this assumption, particularly for friendship qual-
ity among adolescents. Therefore, this systematic review 
aims to synthesize the evidence regarding the association 
between friendship quality and six constructs of subjec-
tive wellbeing in adolescents.

Methods
Prior to the initial search, the review was registered at 
PROSPERO (registration number CRD42020219312). 
We followed PRISMA [49] and SWiM reporting guide-
lines [50] in this work (for more details, see Additional 
files 1, 2 and 3). On 10 November 2020 (and later on 
18 August 2022), a systematic search of five databases 
(Medline, Embase, ProQuest, Scopus, and PsycINFO) 
was conducted using the following keywords and their 
synonyms: friend, peer relation, loneliness, life satisfac-
tion, mood, happiness, wellbeing, self-esteem, quality of 
life, adolescent, teen, and youth (see Table 1). The search 
was constructed after consultation with a subject librar-
ian at the Center for Public Health at Queen’s Univer-
sity Belfast. Due to the expansion of survey and research 
methods in this area over the last two decades, and to be 
up to date with the current knowledge and practice rel-
evant to the current generation, the search was restricted 
to articles published from January 2000 to August 2022. 
Only peer-reviewed English articles were included in the 
review. Materials that fell in one of the following catego-
ries were excluded from the review: qualitative articles, 
review articles, dissertations, books, reports, confer-
ence, and editorial papers. Only studies that measured 
global friendship quality as their exposure variable were 
included. Papers that investigated individual facets of 
friendship quality (e.g., closeness, companionship, trust, 
and conflict) were excluded. The outcomes could be any 
of the following subjective wellbeing outcomes: self-
esteem, happiness, mood, life satisfaction, loneliness, and 
subjective wellbeing. Articles must have quantitatively 
investigated the relationship between friendship quality 
and at least one of the preidentified wellbeing outcomes. 
An article was included if it had a mean population age 
between 10 to 19 years. No restrictions were set on the 
health status of the population.

The above-mentioned search strategy and selection 
criteria are different from what was originally set in the 

PROSPERO record (CRD42020219312) in two ways. 
First, we considered to include studies that investigated 
individual features of friendship quality (e.g., closeness, 
intimacy, and conflicts), but with further discussion we 
decided to amend the study protocol and only include 
studies that used a global measure of friendship qual-
ity. This decision was based on the definition of friend-
ship quality offered by Berndt [23], which suggests that 
friendship quality should be differentiated from friend-
ship features and viewed as a single construct to facilitate 
the judgment of the quality of any friendship. Second, 
we originally considered to include qualitative as well as 
quantitative original studies, but then decided to exclude 
qualitative ones to make data synthesis more consistent 
by focusing only on one class of research methods. Both 
changes in the protocol happened during the titles and 
abstracts screening phase.

Articles’ titles and abstract were screened against the 
eligibility criteria by one reviewer. The second reviewer 
screened 10% of the articles (1455 records) to establish 
the quality of screening at this stage and ascertain the 
level of agreement. Divergences happened in only 18 arti-
cles (1.2%), mostly in the direction of increased sensitiv-
ity (i.e., the first reviewer did not exclude an article that 
the second reviewer would have it). The conflicts were 
settled through discussion.

For full-text review, a data extraction form was devel-
oped by the first author and two colleagues, and the fol-
lowing items were extracted for each of the included 
studies: number of the participants, mean age, date of 
the study, type of the study, outcome(s), type of expo-
sure, country in which the study took place, and the study 
finding(s). The data extraction was completed by the 
first author and the quality of the extraction was ascer-
tained by double-checking the entire extraction process 
by a second reviewer, with disagreements settled through 
discussion and consultation with a third independent 
researcher. Along with the interpretation of the study 
finding in the data extraction form, the direction of the 
significant statistical association found in each study was 
denoted by “+ve” or “-ve” (positive and negative, respec-
tively), while “null” was added if no significant association 
was found. In descriptive studies, where the comparison 
between groups is based on the difference in means or 
proportions in the outcome, only a brief description of 
the result was given.

Table 1 Search terms used in databases

Population Exposure Outcome

Used Keywords Adolescen* OR teen* OR youth* Friend* OR peer relation* Wellbeing OR well-being OR mood OR lon* OR self-esteem OR “life 
satisfaction” OR “quality of life” OR happ*
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The methodological quality of each study was assessed 
using The National Institutes of Health (NIH) Quality 
Assessment Tool for Observational Cohort, Cross-Sec-
tional, and Case-Control Studies [51]. Although this tool 
is not standardized, it gives the researchers the freedom 
to set their own parameters and hence better judgment 
on quality of a study can be achieved [51]. Several sys-
tematic review studies employed this tool and benefited 
from its flexibility [52–54]. The tool contains 14 ques-
tions to assess the quality of cohort and cross-sectional 
studies, while the case-control studies’ tool has 12 ques-
tions. These questions were designed to capture potential 
methodological flaws in the included studies. The main 
focus of these questions is on whether a paper properly 
identified, explained, measured, and/or provided infor-
mation about the following: research objectives, study 
population, sample size justification, participation rate, 
exposure and outcome variables and timeframe between 
them, adjusted for confounding variables, and dropout. 
For the purpose of this review, three items were added 
to the quality assessment tool, with one point in the final 
score added for an item if the answer was “yes”. These 
items are: the study is not limited to a very specific popu-
lation group (i.e., lack of generalizability to general ado-
lescent population); use of validated measure for each 
exposure and outcome variable, and the study is not 
descriptive or correlational in nature. The quality assess-
ment was done by one researcher. After adding those ele-
ments to the assessment tool, cross sectional and cohort 
studies were assessed on a scale of 0 to 17, while case-
control studies were assessed on 0 to 15 scale (for more 
details, see Additional file 4).

The evidence was synthesized based on the six preiden-
tified constructs of subjective wellbeing under investiga-
tion. The narrative description of the results focused on 
the consistency of the findings between studies, while 
taking into account the study design, methodological 
quality, and the generalizability of the findings accord-
ing to the characteristics of the sample of the included 
studies.

Results
A total of 21,585 articles were found in the five data-
bases, out of which 14,524 articles remained after 
duplicates were removed. Title and abstract screening 
resulted in the exclusion of 14,481 irrelevant articles. 
Seventy-nine articles were deemed eligible for full text 
screening, of which 36 papers, the majority because 
the exposure variable, were not eligible for our system-
atic review (e.g., the use of only one domain of friend-
ship quality scales or multidimensional measures that 
combine relationship quality for friends and significant 

others). Thus, 43 articles were included in the final 
analysis and data extraction [4, 55–98]. Figure 1 shows 
the steps of the data screening and extraction. Table 2 
shows a breakdown of the included studies by outcome 
and study design along with a brief summary of the 
findings for each subjective wellbeing constructs.

Of the 43 articles included (Table  3), 31 were cross-
sectional [4, 57–60, 62–82, 87–89, 91, 95, 97] and only 
10 longitudinal [61, 83–86, 90, 92–94, 96, 98] and 2 
case-control studies were found [55, 56]. Depressive 
symptoms were the most investigated wellbeing out-
come (23 studies: [4, 56–67, 83–86, 88, 92–95, 97, 98]), 
followed by loneliness (10 studies: [55, 56, 62, 67–72, 
93]), life satisfaction (8 studies: [73–77, 89–91]), self-
esteem (6 studies: [66, 67, 78–80, 87, 93]), happiness (5 
studies: [67, 70, 76, 81, 83, 86]), and subjective wellbe-
ing (5 studies: [78, 79, 82, 91, 96]).

Friendship quality and depressive symptoms
Of the twenty-three studies that looked at the impact 
of the quality of the relationship between peers on 
developing of depressive symptoms among adolescents, 
sixteen studies investigated that relationship cross sec-
tionally [4, 57–67, 88, 93, 95, 97] and six studies utilized 
longitudinal design [83–86, 92, 94, 98], while case-
control study has been employed in one study [56]. 
The quality of the included studies is of great concern 
as the methodological quality index of the included 
studies varies widely and ranges from six to fourteen. 
Besides, nine studies had weak analysis plan that does 
not extend to regression analysis [4, 57, 61, 65–67, 88, 
93, 95]. Gender ratio imbalance was also noticed in one 
study [62]. For these reasons, the results must be inter-
preted with caution.

Assessment of the studies indicated that there is an 
observed consistency in the findings across all but two 
cross-sectional studies which suggests a beneficial asso-
ciation between better peer relationship and depressive 
symptomology during adolescence, but this consistency 
was not observed in the results of the six longitudinal 
studies as they varied in their conclusions. Of these six 
studies, two methodologically-sound studies supported 
the evidence of presence of a beneficial association 
between better peer bonds and lower depressive symp-
toms [83, 86, 94]. On the other hand, one short-term 
study demonstrates null effect of peer relationships on 
depressive symptoms [85]. One study suggested a direct 
impact only for poor peer relationships and higher 
depressive symptoms [84], while two studies revealed 
a bidirectional relationship between friendship qual-
ity and depressive symptoms [92, 98]. Therefore, based 
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on the limitations and variations of the studies’ find-
ings, high certainty of whether enhancing of friendship 
quality is of great benefit to prevent depression among 
teens could not be achieved.

Friendship quality and loneliness
The association between friendship quality and percep-
tion of loneliness during adolescence was cross-section-
ally examined in eight studies [62, 67–72, 93] and two 
case-control studies [55, 56]. The methodological qual-
ity index ranges from seven to fifteen. Irrespective of the 
quality of evidence, the replicability of the same results 
and conclusions across different populations, stages of 
adolescence, types of friendship quality in respect to gen-
der and whether it is between best friends only, all sup-
ported the hypothesis that positive peer relationships 
were associated with lower levels of loneliness [55, 62, 

67–71, 93]. However, this claim might not apply to ado-
lescents with Asperger’s syndrome and those who live 
in rural areas as was highlighted in two studies [56, 72]. 
Furthermore, whether loneliness is more likely to affect 
those who experience non-ideal relationships with their 
peers or loneliness negatively impact friendship quality 
could not be judged as there is a lack of longitudinal stud-
ies in this area.

Friendship quality and life satisfaction
Seven cross-sectional [73–77, 89, 91] and one longitu-
dinal studies [90] have been identified and included into 
our review that assessed whether good peer relationship 
is associated with adolescents’ perception of life satisfac-
tion. The quality index score of these studies ranges from 
eight to thirteen. Although the methodological quality 
index of the included studies does not vary significantly, 

Fig. 1 Data screening and extraction stages
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major weaknesses were noticed in two studies which had 
an imbalance in gender ratio [75, 76], while one study 
drew its conclusion from the results of the univariate 
analysis [76]. However, the findings were homogenous 
across all the studies and suggested a significant asso-
ciation between experiencing a healthy relationship and 
adolescents’ life satisfaction.

Friendship quality and happiness
Five included studies assessed whether happiness level is 
associated with maintaining a positive relationship with 
peers. This association was cross-sectionally examined 
in four studies [67, 70, 76, 81] while a longitudinal design 
was utilized in one study [83, 86]. The methodological 
quality index ranges from eight to thirteen. Two studies 

Table 2 Summary of findings per subjective wellbeing constructs, methadological quality index

Wellbeing outcome Number of studies per analysis type Findings Methadological 
quality index 
range

Depression (23 studies) Cross-sectional: 16 studies [4, 57–67, 88, 93, 
95, 97].

Fourteen studies found a significant benificial 
association between friendship quality and 
depressive symptoms, while two found no 
association.

6–15

Longitudinal: 6 studies [83–86, 92, 94, 98]. Four studies found a significant beneficial 
relationship between friendship quality and 
depressive symptoms; two studies found 
a bidirectional relationship; and one study 
found no effect.

12–14

Case- Control: 1 study [56]. The study found no significant association 
between friendship quality and depressive 
symptoms, neither in adolescents with Asper-
ger’s syndrome nor in typically developed 
groups.

7

Loneliness (10 studies) Cross-sectional: 8 studies [62, 67–72, 93]. Seven studies found a significant beneficial 
association between friendship quality and 
loneliness, while only one study found no 
effect.

8–15

Case-control: 2 studies [55, 56]. One study found a significant beneficial 
association between friendship quality 
and loneliness among typically-developed 
adolescents but not among adolescents with 
Asperger’s syndrome, while the other study 
showed that lonileness score was higher 
among adolescents with ASD who had poor 
peer relationships.

7–8

Life satisfaction (8 studies) Cross-sectional: 7 studies [73–77, 89, 91]. All seven studies found a significant positive 
association between the quality of friendships 
and life satisfaction.

8–10

Longitudinal: 1 study [90]. The study found a significant positive longitu-
dinal association between friendship quality 
and life satisfaction.

13

Self-esteem (6 studies) Cross-sectional: 6 studies [66, 67, 78–80, 87, 
93].

All but one study found a significant positive 
association between the friendship quality 
and self-esteem.

7–10

Happiness (5 studies) Cross-sectional: 4 studies [63; 74; 69, 60]. All four studies found a significant positive 
association between friendship quality and 
happiness.

8–11

Longitdinal: 1 study [83, 86]. The study found a significant positive longitu-
dinal association between friendship quality 
and happiness.

13

Subjective wellbeing (5 studies) Cross-sectional: 4 studies [78, 79, 82, 91] All four studies found a significant positive 
association between friendship quality and 
subjective wellbeing.

9

Longitudinal: 1 study [96]. The study found no significant longitudinal 
association between friendship quality and 
happiness.

12



Page 8 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

St
ud

y 
ch

ar
ac

te
ris

tic
s, 

fin
di

ng
s, 

an
d 

m
et

ho
do

lo
gi

ca
l q

ua
lit

y

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Fi
el

d 
et

 a
l., 

[4
]

U
ni

te
d 

St
at

es
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 7

9 
(%

 fe
m

al
e 

no
t 

re
po

rt
ed

)
A

ge
 (r

an
ge

): 
hi

gh
-s

ch
oo

l 
se

ni
or

s 
(1

7–
18

 ye
ar

s)

1R
el

at
io

ns
hi

p 
w

ith
 

pa
re

nt
s/

fri
en

ds
 w

er
e 

as
se

ss
ed

 w
ith

 q
ue

st
io

ns
 

ad
ap

te
d 

fro
m

 p
re

vi
ou

s 
st

ud
y 

[9
9]

D
ep

re
ss

io
n 

w
as

 a
ss

es
se

d 
us

in
g 

th
e 

Ce
nt

er
 fo

r 
Ep

id
em

io
lo

gi
ca

l S
tu

di
es

 
D

ep
re

ss
io

n 
Sc

al
e 

(C
ES

-D
 

[1
00

]).

D
ep

re
ss

ed
 a

do
le

sc
en

ts
 

(C
ES

-D
 ≥

 1
9)

 re
po

rt
ed

 
in

fe
rio

r l
ev

el
s 

of
 fr

ie
nd

-
sh

ip
 q

ua
lit

y,
 fe

w
er

 
fri

en
ds

, a
nd

 b
ei

ng
 le

ss
 

po
pu

la
r.

6

D
e 

M
at

os
 e

t a
l., 

[5
7]

Po
rt

ug
al

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 6
90

3 
(5

3%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
4.

1 
ye

ar
s 

(S
D

: 1
.7

1)

Pe
er

 re
la

tio
ns

hi
ps

 w
er

e 
as

se
ss

ed
 w

ith
 q

ue
st

io
ns

 
ad

ap
te

d 
fro

m
 th

e 
Po

rt
u-

gu
es

e 
ve

rs
io

n 
of

 H
ea

lth
 

be
ha

vi
or

 in
 S

ch
oo

l-A
ge

d 
C

hi
ld

re
n 

(H
SB

C
) 1

99
8 

su
rv

ey
.

1D
ep

re
ss

io
n 

w
as

 
as

se
ss

ed
 w

ith
 2

 q
ue

s-
tio

ns
.

Pa
rt

ic
ip

an
ts

 c
la

ss
i-

fie
d 

as
 d

ep
re

ss
ed

 h
ad

 
si

gn
ifi

ca
nt

ly
 lo

w
er

 m
ea

n 
sc

or
es

 fo
r p

ee
r r

el
at

io
n-

sh
ip

s.

7

Ku
lli

k 
an

d 
Pe

te
rm

an
n 

[5
8]

G
er

m
an

y
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 2

48
 (5

1.
2%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
4 

ye
ar

s 
(S

D
: 1

.3
9)

Pe
er

 a
tt

ac
hm

en
t w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
G

er
m

an
 s

ho
rt

 v
er

si
on

 o
f 

In
ve

nt
or

y 
of

 P
ar

en
t a

nd
 

Pe
er

 A
tt

ac
hm

en
t  

[1
01

].

D
ep

re
ss

io
n 

w
as

 m
ea

s-
ur

ed
 u

si
ng

 th
e 

G
er

m
an

 
ve

rs
io

n 
of

 th
e 

C
ES

-D
 

[1
02

].

-v
e:

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

si
gn

ifi
ca

nt
ly

 c
or

re
-

la
te

d 
w

ith
 a

tt
ac

hm
en

t t
o 

pe
er

s 
fo

r b
ot

h 
fe

m
al

es
 

(β
 =

 −
.3

1,
 p

 <
 0

.0
01

) a
nd

 
m

al
es

 (β
 =

 −
.2

1,
 p

 <
 .0

5)
.

In
te

rn
al

- a
nd

 e
xt

er
na

l-
fu

nc
tio

na
l e

m
ot

io
n 

re
gu

la
tio

n 
w

er
e 

us
ed

 a
s 

m
ed

ia
to

rs
.

Fo
r f

em
al

es
, i

nt
er

na
l-

fu
nc

tio
na

l e
m

ot
io

n 
re

gu
la

tio
n 

pa
rt

ia
lly

 
m

ed
ia

te
d 

th
e 

re
la

-
tio

ns
hi

p 
be

tw
ee

n 
at

ta
ch

m
en

t t
o 

pe
er

s 
an

d 
de

pr
es

si
ve

 s
ym

pt
om

s.
Fo

r m
al

es
, b

ot
h 

in
te

rn
al

- 
an

d 
ex

te
rn

al
-fu

nc
tio

na
l 

em
ot

io
n 

re
gu

la
tio

n 
pa

rt
ly

 m
ed

ia
te

d 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
pe

er
 a

tt
ac

hm
en

t a
nd

 
de

pr
es

si
ve

 s
ym

pt
om

s.

9



Page 9 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Fa
dd

a 
et

 a
l., 

[7
3]

Ita
ly

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
19

3 
(5

0.
3%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

6.
85

 ye
ar

s 
(S

D
: 1

.7
4)

Re
la

tio
ns

hi
p 

w
ith

 p
ee

rs
 

w
as

 a
ss

es
se

d 
w

ith
 th

re
e 

ite
m

s 
fro

m
 th

e 
H

ea
lth

 
Be

ha
vi

ou
r Q

ue
st

io
nn

ai
re

 
[1

03
]

Po
sit

iv
e 

ps
yc

ho
lo

gi
ca

l 
fu

nc
tio

ni
ng

 w
as

 a
ss

es
se

d 
us

in
g 

th
e 

re
vi

se
d 

O
xf

or
d 

H
ap

pi
ne

ss
 In

ve
nt

or
y 

(O
H

I [
10

4]
)

+
ve

A
 d

ire
ct

 s
ig

ni
fic

an
t 

po
si

tiv
e 

as
so

ci
at

io
n 

w
as

 fo
un

d 
be

tw
ee

n 
pe

er
 re

la
tio

ns
hi

ps
 a

nd
 

lif
e 

sa
tis

fa
ct

io
n 

(β
 =

 .1
7,

 
p 

<
 .0

1)
.

A
n 

in
di

re
ct

 p
os

iti
ve

 
as

so
ci

at
io

n 
w

as
 a

ls
o 

ob
se

rv
ed

 fo
r p

ee
r 

re
la

tio
ns

hi
ps

 a
nd

 li
fe

 
sa

tis
fa

ct
io

n 
pa

rt
ia

lly
 

m
ed

ia
te

d 
by

 s
el

f-
es

te
em

 
(β

 =
 .0

6,
 p

 <
 .0

1)
.

9

W
on

g 
[5

9]
U

ni
te

d 
st

at
es

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
44

 (5
0.

7%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
5.

7 
ye

ar
s 

(S
D

: 1
.3

5)

Pe
er

 a
tt

ac
hm

en
t w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
In

ve
nt

or
y 

of
 P

ar
en

t a
nd

 
Pe

er
 A

tt
ac

hm
en

t (
IP

PA
 

[1
01

]).

Ps
yc

ho
lo

gi
ca

l w
el

lb
ei

ng
 

w
as

 a
ss

es
se

d 
w

ith
 th

e 
C

ES
-D

.

-v
e

Pe
er

 re
la

tio
ns

hi
ps

 
w

er
e 

ne
ga

tiv
el

y 
co

r-
re

la
te

d 
w

ith
 d

ep
re

ss
iv

e 
sy

m
pt

om
s 

(β
 =

 −
.2

9,
 

p 
=

 .0
1)

. P
ar

tic
ip

an
ts

 
w

ho
 re

po
rt

ed
 m

or
e 

po
si

tiv
e 

pe
er

 re
la

tio
n-

sh
ip

s 
ex

pe
rie

nc
ed

 lo
w

er
 

le
ve

ls
 o

f d
ep

re
ss

io
n.

8

A
fifi

 e
t a

l., 
[6

0]
O

m
an

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 5
40

9 
(4

9.
7%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

7.
11

 ye
ar

s

Re
la

tio
ns

hi
p 

w
ith

 fr
ie

nd
s

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

m
ea

su
re

d 
us

in
g 

th
e 

C
hi

ld
 D

ep
re

ss
io

n 
In

ve
nt

or
y 

[1
05

].

-v
e

Po
si

tiv
e 

fri
en

ds
hi

p 
qu

al
ity

 w
as

 s
ig

ni
fic

an
tly

 
as

so
ci

at
ed

 w
ith

 lo
w

er
 

od
ds

 o
f h

av
in

g 
at

 le
as

t 
m

ild
 d

ep
re

ss
iv

e 
sy

m
p-

to
m

s 
(O

R 
=

 0
.6

9,
 9

5%
 C

I: 
0.

63
–0

.7
6)

.

8



Page 10 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Va
nh

al
st

 e
t a

l., 
 [6

8]
Be

lg
iu

m
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 8

84
 (6

8%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
5.

79
 ye

ar
s 

(S
D

: 1
.3

3)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 w
ith

 th
e 

Fr
ie

nd
-

sh
ip

 Q
ua

lit
ie

s 
Sc

al
e 

(F
Q

S 
[1

06
]).

 th
e 

ot
he

r o
ne

 o
f 

us
, w

e 
Se

lf-
es

te
em

 w
as

 
m

ea
su

re
d 

us
in

g 
th

e 
Ro

se
nb

er
g 

Se
lf-

es
te

em
 

Sc
al

e 
[1

07
].

Sh
yn

es
s 

w
as

 m
ea

su
re

d 
us

in
g 

pe
er

 n
om

in
a-

tio
n 

w
ith

 p
ar

tic
ip

an
ts

 
se

le
ct

in
g 

ot
he

r m
em

be
rs

 
of

 th
ei

r c
la

ss
 w

ho
 th

ey
 

re
ga

rd
ed

 a
s “

sh
y 

an
d/

or
 s

oc
ia

lly
 w

ith
dr

aw
n”

. 
Re

ce
iv

ed
 n

om
in

at
io

ns
 

w
er

e 
co

un
te

d 
fo

r e
ac

h 
in

di
vi

du
al

.
Fr

ie
nd

sh
ip

 q
ua

lit
y 

w
as

 
us

ed
 a

s 
a 

di
re

ct
 p

re
di

c-
to

r a
nd

 a
s 

a 
m

ed
ia

to
r 

be
tw

ee
n 

lo
ne

lin
es

s 
an

d 
se

lf-
es

te
em

 a
nd

 s
hy

ne
ss

.

Pe
er

-r
el

at
ed

 L
on

el
in

es
s 

w
as

 a
ss

es
se

d 
us

in
g 

th
e 

Lo
ne

lin
es

s 
an

d 
A

lo
ne

-
ne

ss
 S

ca
le

 fo
r C

hi
ld

re
n 

an
d 

A
do

le
sc

en
ts

 (L
A

C
A

 
[1

08
]).

-v
e:

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

si
gn

ifi
ca

nt
ly

 n
eg

at
iv

el
y 

as
so

ci
at

ed
 w

ith
 lo

ne
li-

ne
ss

 (β
 =

 −
.2

4,
 p

 <
 .0

01
).

Fr
ie

nd
sh

ip
 q

ua
lit

y 
ac

te
d 

as
 a

 p
ar

tia
l m

ed
ia

to
r 

be
tw

ee
n 

sh
yn

es
s 

an
d 

lo
ne

lin
es

s 
(β

 =
 .0

3,
 9

5%
 

C
I: 

0.
01

–0
.0

5)
, a

nd
 a

ls
o 

be
tw

ee
n 

se
lf-

es
te

em
 

an
d 

lo
ne

lin
es

s 
(β

 =
 −

.0
7,

 
95

%
 C

I: 
−

 0
.1

1-
-0

.0
4)

.

10



Page 11 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

W
hi

te
ho

us
e 

et
 a

l., 
[5

6]
A

us
tr

al
ia

Ca
se

-c
on

tr
ol

Se
tt

in
g:

 s
ch

oo
l

Ca
se

s:
35

 a
do

le
sc

en
ts

 w
ith

 
A

sp
er

ge
r’s

 S
yn

dr
om

e 
(A

S)
, (

17
.1

%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
4.

2 
(S

D
: 

0.
80

)
Co

nt
ro

ls
:

35
 a

do
le

sc
en

ts
 (2

0%
 

fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
4 

(S
D

: 
0.

10
)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
Fr

ie
nd

sh
ip

 Q
ua

lit
y 

Q
ue

s-
tio

nn
ai

re
 (F

Q
Q

 [1
09

]).

Lo
ne

lin
es

s w
as

 m
ea

su
re

d 
us

in
g 

th
e 

D
e 

Jo
ng

-
G

ie
rv

el
d 

Lo
ne

lin
es

s 
Sc

al
e 

[1
10

].
D

ep
re

ss
iv

e 
sy

m
pt

om
s 

w
er

e 
m

ea
su

re
d 

us
in

g 
th

e 
ch

ild
re

n’
s 

ve
rs

io
n 

of
 th

e 
C

ES
-D

 (C
ES

-D
C

) 
[1

11
].

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
lo

ne
lin

es
s:

-v
e

In
 th

e 
Ty

pi
ca

l g
ro

up
, 

ov
er

al
l f

rie
nd

sh
ip

 s
co

re
 

w
as

 n
eg

at
iv

el
y 

as
so

ci
-

at
ed

 w
ith

 lo
ne

lin
es

s 
(r 
=

 −
 0

.3
6,

 p
 <

 0
.0

5)
. T

hi
s 

w
as

 th
e 

sa
m

e 
fo

r t
he

 A
S 

gr
ou

p,
 b

ut
 th

e 
st

re
ng

th
 

of
 th

e 
as

so
ci

at
io

n 
w

as
 

sm
al

le
r (

r =
 −

 0
.2

8,
 

p 
<

 0
.0

5)
.

In
 th

e 
re

gr
es

si
on

 
an

al
ys

is
, o

ve
ra

ll 
fri

en
d-

sh
ip

 s
co

re
 p

re
di

ct
ed

 
le

ve
ls

 o
f l

on
el

in
es

s 
in

 th
e 

Ty
pi

ca
l g

ro
up

  (R
2  =

 0
.1

2,
 

F 
=

 4
.8

4,
 p

 <
 0

.0
5)

 b
ut

 
no

t t
he

 A
S 

gr
ou

p.
Fr

ie
nd

sh
ip

 q
ua

lit
y 

an
d 

de
pr

es
siv

e 
sy

m
pt

om
s:

O
ve

ra
ll 

fri
en

ds
hi

p 
qu

al
ity

 
di

d 
no

t p
re

di
ct

 d
ep

re
s-

si
ve

 s
ym

pt
om

s 
in

 e
ith

er
 

gr
ou

p.

7



Page 12 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Jo
se

, [
83

, 8
6]

N
ew

 Z
ea

la
nd

Lo
ng

itu
di

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
77

4 
(5

2%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
2.

21
 (S

D
: 

1.
75

)
Pe

rio
d:

 o
ne

 y
ea

r

Pe
er

 c
on

ne
ct

ed
ne

ss
 w

as
 

as
se

ss
ed

 w
ith

 s
ev

en
 

ite
m

s 
[1

12
].

Po
sit

iv
e 

aff
ec

t o
r h

ap
pi

-
ne

ss
 w

as
 a

ss
es

se
d 

w
ith

 
th

e 
C

ES
-D

.
N

eg
at

iv
e 

aff
ec

t o
r 

de
pr

es
siv

e 
sy

m
pt

om
s w

as
 

as
se

ss
ed

 th
e 

C
ES

-D
.

Pe
er

 c
on

ne
ct

ed
ne

ss
 a

nd
 

po
sit

iv
e 

aff
ec

t (
ha

pp
in

es
s)

:
+

ve
Pe

er
 c

on
ne

ct
ed

ne
ss

 
at

 T
1 

w
as

 s
ig

ni
fic

an
tly

 
po

si
tiv

el
y 

as
so

ci
at

ed
 

w
ith

 p
os

iti
ve

 a
ffe

ct
 a

t T
2 

(β
 =

 0
.1

2,
 p

 =
 0

.0
00

2)
.

Th
is

 re
la

tio
ns

hi
p 

w
as

 
bi

di
re

ct
io

na
l, 

w
ith

 in
di

-
vi

du
al

s 
w

ho
 re

po
rt

ed
 

hi
gh

er
 p

os
iti

ve
 a

ffe
ct

 
at

 T
1 

al
so

 re
po

rt
ed

 
an

 in
cr

ea
se

 in
 p

ee
r 

co
nn

ec
te

dn
es

s 
at

 T
2 

(β
 =

 0
.0

5,
 p

 =
 0

.0
37

).
Pe

er
 c

on
ne

ct
ed

ne
ss

 a
nd

 
ne

ga
tiv

e 
aff

ec
t (

de
pr

es
siv

e 
sy

m
pt

om
s)

:
-v

e
Pe

er
 c

on
ne

ct
ed

ne
ss

 w
as

 
si

gn
ifi

ca
nt

ly
 n

eg
at

iv
el

y 
as

so
ci

at
ed

 w
ith

 n
eg

a-
tiv

e 
aff

ec
t (

β 
=

 −
 0

.0
7,

 
p 
=

 0
.0

11
).

13

O
be

rle
 e

t a
l., 

[7
4]

Ca
na

da
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 1

40
2 

(4
7%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
6 

(S
D

: 
1.

03
)

Po
sit

iv
e 

pe
er

 re
la

tio
ns

hi
ps

 
w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Re

si
lie

nc
e 

In
ve

nt
or

y 
[1

13
, 1

14
].

Li
fe

 sa
tis

fa
ct

io
n 

w
as

 
as

se
ss

ed
 u

si
ng

 th
e 

Sa
tis

-
fa

ct
io

n 
w

ith
 L

ife
 S

ca
le

 fo
r 

C
hi

ld
re

n 
(S

W
LS

-C
 [1

15
]).

+
ve

Po
si

tiv
e 

pe
er

 re
la

tio
n-

sh
ip

s 
w

er
e 

po
si

tiv
el

y 
as

so
ci

at
ed

 w
ith

 li
fe

 
sa

tis
fa

ct
io

n 
(β

 =
 0

.1
2,

 
t =

 4
.0

0,
 p

 <
 0

.0
01

).

10



Page 13 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Lo
dd

er
 e

t a
l., 

[6
9]

N
et

he
rla

nd
s

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
17

2 
(5

0.
9%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

2.
81

 (S
D

: 
0.

43
)

Be
st

 fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 a

ss
es

se
d 

us
in

g 
th

e 
In

ve
st

m
en

t M
od

el
 S

ca
le

 
[1

16
]. 

fri
en

ds
hi

p 
qu

al
ity

 
(α

 =
 0

.8
8)

.
N

et
w

or
k 

fri
en

ds
hi

p 
qu

al
ity

 
w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Pe

er
 s

ub
sc

al
e 

of
 th

e 
IP

PA
.

Lo
ne

lin
es

s w
as

 a
ss

es
se

d 
us

in
g 

th
e 

Lo
uv

ai
n 

Lo
ne

-
lin

es
s 

an
d 

A
lo

ne
ne

ss
 

Sc
al

e 
fo

r C
hi

ld
re

n 
an

d 
A

do
le

sc
en

ts
 [1

08
].

-v
e

Be
st

 F
rie

nd
sh

ip
 Q

ua
lit

y 
an

d 
Lo

ne
lin

es
s:

Be
st

 fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 n

eg
at

iv
el

y 
as

so
ci

-
at

ed
 w

ith
 lo

ne
lin

es
s 

(β
 =

 −
.2

4,
 p

 <
 0

.0
01

).
N

et
w

or
k 

fri
en

ds
hi

p 
qu

al
-

ity
 a

nd
 lo

ne
lin

es
s:

N
et

w
or

k 
fri

en
ds

hi
p 

qu
al

-
ity

 w
as

 n
eg

at
iv

el
y 

as
so

-
ci

at
ed

 w
ith

 lo
ne

lin
es

s 
(β

 =
 −

.4
5,

 p
 <

 0
.0

01
).

10

La
m

be
rt

 e
t a

l., 
[8

1]
N

ew
 Z

ea
la

nd
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 9

10
7 

(4
6.

4%
 fe

m
al

e)
A

ge
 (r

an
ge

): 
13

 o
r u

nd
er

 
– 

17
 a

nd
 o

ve
r (

SD
: n

/a
)

Fr
ie

nd
/p

ee
r c

on
ne

ct
io

n 
w

as
 a

ss
es

se
d 

w
ith

 n
in

e 
ite

m
s.

H
ap

pi
ne

ss
 w

as
 m

ea
su

re
d 

us
in

g 
th

e 
W

H
O

-5
 W

el
l-

be
in

g 
In

de
x 

[1
17

].

+
ve

:
Fr

ie
nd

/p
ee

r c
on

ne
ct

io
n 

w
as

 p
os

iti
ve

ly
 a

ss
oc

ia
te

d 
w

ith
 h

ap
pi

ne
ss

 (β
 =

 1
.4

9,
 

p 
<

 0
.0

00
1)

.

11

La
gh

i e
t a

l., 
[7

5]
Ita

ly
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 1

21
1 

(5
9.

6%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
7.

31
 (S

D
: 

1.
09

)

Pe
er

 a
tt

ac
hm

en
t w

as
 

as
se

ss
ed

 w
ith

 th
e 

IP
PA

.
Li

fe
 sa

tis
fa

ct
io

n 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
Sa

t-
is

fa
ct

io
n 

w
ith

 L
ife

 S
ca

le
 

(S
W

LS
 [1

18
]).

+
ve

Pe
er

 a
tt

ac
hm

en
t w

as
 

m
od

er
at

el
y 

po
si

tiv
el

y 
as

so
ci

at
ed

 w
ith

 li
fe

 
sa

tis
fa

ct
io

n 
(β

 =
 0

.0
9,

 
p 

<
 0

.0
1)

.

9

Sa
si

ka
la

 a
nd

 C
ec

il,
 [7

8]
In

di
a

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 9
7 

(5
9.

8%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
6.

9 
(S

D
: 

n/
a)

Pe
er

 a
tt

ac
hm

en
t w

as
 

m
ea

su
re

d 
us

in
g 

th
e 

IP
PA

.
Se

lf-
es

te
em

 w
as

 m
ea

s-
ur

ed
 u

si
ng

 th
e 

Ro
se

n-
be

rg
 S

el
f-

es
te

em
 S

ca
le

.
Ps

yc
ho

lo
gi

ca
l w

el
lb

ei
ng

 
w

as
 m

ea
su

re
d 

us
in

g 
th

e 
G

en
er

al
 H

ea
lth

 Q
ue

s-
tio

nn
ai

re
 [1

19
].

+
ve

Pe
er

 a
tt

ac
hm

en
t w

as
 

po
si

tiv
el

y 
co

rr
el

at
ed

 
w

ith
 s

el
f-

es
te

em
 

(β
 =

 0
.2

3,
 p

 <
 0

.0
5)

 a
nd

 
su

bj
ec

tiv
e 

w
el

lb
ei

ng
 

(β
 =

 0
.3

7,
 p

 <
 0

.0
1)

.

9

Ba
llu

er
ka

 e
t a

l., 
[7

9]
Sp

ai
n

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 2
18

2 
(5

1.
6%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
51

 (S
D

: 
1.

55
)

Pe
er

 a
tt

ac
hm

en
t w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
IP

PA
.

Po
sit

iv
e 

aff
ec

t o
f 

ps
yc

ho
lo

gi
ca

l w
el

lb
ei

ng
 

w
as

 a
ss

es
se

d 
us

in
g 

th
e 

C
hi

ld
re

n’
s 

D
ep

re
ss

io
n 

Sc
al

e 
(C

D
S 

[1
20

]).

+
ve

Pe
er

 a
tt

ac
hm

en
t w

as
 

si
gn

ifi
ca

nt
ly

 p
os

i-
tiv

el
y 

as
so

ci
at

ed
 w

ith
 

po
si

tiv
e 

aff
ec

t (
β 
=

 0
.1

6,
 

p 
<

 0
.0

00
1)

.

9



Page 14 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Bi
gg

s 
et

 a
l., 

[6
1]

U
ni

te
d 

St
at

es
Lo

ng
itu

di
na

l (
bu

t t
he

 
re

la
tio

ns
hi

p 
un

de
r i

nv
es

-
tig

at
io

n 
w

as
 a

ss
es

se
d 

cr
os

s-
se

ct
io

na
lly

)

Se
tt

in
g:

 s
ch

oo
l

N
 =

 9
1 

(5
6.

5%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
5.

5 
(S

D
: 

0.
61

)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 a

 s
ho

rt
 

ve
rs

io
n 

of
 th

e 
FQ

Q
.

D
ep

re
ss

io
n 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 

th
e 

sh
or

t f
or

m
 o

f t
he

 
C

hi
ld

re
n’

s 
D

ep
re

ss
io

n 
In

ve
nt

or
y 

(C
D

I-S
F 

[1
21

]).

N
ul

l
Po

si
tiv

e 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 fr

ie
nd

sh
ip

 
co

nfl
ic

t w
er

e 
no

t s
ig

ni
fi-

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 

de
pr

es
si

on
 a

t T
2.

11

A
l-Y

ag
on

, [
70

]
Is

ra
el

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 2
80

 (5
5%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

5.
94

 (S
D

: 
0.

70
)

Pa
rt

ic
ip

an
ts

 w
er

e 
ca

te
go

riz
ed

 in
to

 th
re

e 
gr

ou
ps

: (
i) 

ad
ol

es
ce

nt
s 

w
ith

 le
ar

ni
ng

 d
is

ab
ili

ty
 

(L
D

); 
(ii

) a
do

le
sc

en
ts

 w
ith

 
LD

 a
nd

 a
tt

en
tio

n-
de

fic
it 

hy
pe

ra
ct

iv
ity

 d
is

or
de

r 
(L

D
-A

D
H

D
); 

an
d 

(ii
i) 

ty
pi

ca
lly

 d
ev

el
op

ed
 

ad
ol

es
ce

nt
s 

(T
D

).

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
H

eb
re

w
 a

da
pt

at
io

n 
of

 
th

e 
FQ

Q
 [1

22
].

Lo
ne

lin
es

s w
as

 m
ea

su
re

d 
us

in
g 

th
e 

Pe
er

-N
et

w
or

k 
Lo

ne
lin

es
s 

an
d 

Pe
er

-
D

ya
di

c 
Lo

ne
lin

es
s 

Sc
al

e 
[1

23
].

Po
sit

iv
e 

aff
ec

t/
ha

pp
in

es
s 

w
as

 a
ss

es
se

d 
us

in
g 

th
e 

H
eb

re
w

 a
da

pt
at

io
n 

of
 

th
e 

A
ffe

ct
 S

ca
le

 ( 
[6

1,
 

12
4,

 1
25

].

-v
e

A
do

le
sc

en
ts

 (T
D

) w
ho

 
re

po
rt

ed
 h

ig
he

r f
rie

nd
-

sh
ip

 q
ua

lit
y 

re
po

rt
ed

 
si

gn
ifi

ca
nt

ly
 lo

w
er

 p
ee

r-
ne

tw
or

k/
pe

er
-d

ya
di

c 
lo

ne
lin

es
s 

(β
 =

 −
 0

.4
0 

an
d 

β 
=

 −
 0

.5
3 

re
sp

ec
-

tiv
el

y)
.

In
 th

e 
ot

he
r g

ro
up

s 
(L

D
, 

LD
-A

D
H

D
), 

fri
en

ds
hi

p 
qu

al
ity

 w
as

 s
ig

ni
fic

an
tly

 
ne

ga
tiv

el
y 

as
so

ci
at

ed
 

w
ith

 p
ee

r-
ne

tw
or

k/
pe

er
-d

ya
di

c 
lo

ne
lin

es
s 

(L
D

: β
 =

 −
 0

.3
7 

an
d 

β 
=

 −
 0

.4
8 

re
sp

ec
tiv

el
y;

 
LD

-A
D

H
D

: β
 =

 −
 0

.4
2 

an
d 

β 
=

 −
 0

.5
9 

re
sp

ec
-

tiv
el

y)
.

A
 s

ig
ni

fic
an

t a
ss

oc
ia

tio
n 

w
as

 fo
un

d 
be

tw
ee

n 
po

si
tiv

e 
aff

ec
t a

nd
 

fri
en

ds
hi

p 
qu

al
ity

 in
 th

e 
LD

-A
D

H
D

 g
ro

up
 o

nl
y 

(β
 =

 0
.6

5)
.

10



Page 15 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Co
rs

an
o 

et
 a

l., 
[7

1]
Ita

ly
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 3

30
 (5

0.
9%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

5.
04

 (S
D

: 
2.

47
)

In
te

rp
er

so
na

l r
el

at
io

ns
hi

ps
 

w
er

e 
as

se
ss

ed
 u

si
ng

 th
e 

Ita
lia

n 
ad

ap
ta

tio
n 

of
 th

e 
A

ss
es

sm
en

t o
f I

nt
er

pe
r-

so
na

l R
el

at
io

ns
 [1

26
].

Lo
ne

lin
es

s w
as

 a
ss

es
se

d 
us

in
g 

th
e 

Ita
lia

n 
ad

ap
ta

-
tio

n 
of

 th
e 

Lo
uv

ai
n 

Lo
ne

-
lin

es
s 

Sc
al

e 
fo

r C
hi

ld
re

n 
an

d 
A

do
le

sc
en

ts
 [1

27
].

-v
e:

In
te

rp
er

so
na

l r
el

at
io

ns
 

w
ith

 m
al

e 
pe

er
s 

w
as

 
si

gn
ifi

ca
nt

ly
 n

eg
at

iv
el

y 
as

so
ci

at
ed

 w
ith

 p
ee

r 
lo

ne
lin

es
s 

(r 
=

 −
 0

.1
6,

 
p 

<
 0

.0
1)

.
In

te
rp

er
so

na
l r

el
at

io
ns

 
w

ith
 fe

m
al

e 
pe

er
s 

w
as

 
si

gn
ifi

ca
nt

ly
 n

eg
at

iv
el

y 
as

so
ci

at
ed

 w
ith

 p
ee

r 
lo

ne
lin

es
s 

(r 
=

 −
 0

.1
9,

 
p 

<
 0

.0
01

).

8

Ka
m

pe
r a

nd
 O

st
ro

v,
 [8

4]
U

ni
te

d 
St

at
es

Lo
ng

itu
di

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 7
76

 (4
9.

6%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
1 

(S
D

: 0
.2

3)
D

ur
at

io
n:

 4
 ye

ar
s 

(fr
om

 
ag

e 
11

 to
 1

5 
ye

ar
s)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 w
ith

 th
e 

FQ
Q

.
Po

si
tiv

e 
an

d 
ne

ga
tiv

e 
fri

en
ds

hi
p 

qu
al

ity
w

er
e 

in
ve

st
ig

at
ed

 a
s 

po
te

nt
ia

l m
ed

ia
to

rs
 in

 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
re

la
tio

na
l a

gg
re

ss
io

n 
an

d 
de

pr
es

si
ve

 s
ym

pt
om

s.

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
C

D
I-S

F.

+
ve

N
eg

at
iv

e 
fri

en
ds

hi
p 

qu
al

ity
 p

os
iti

ve
ly

 
pr

ed
ic

te
d 

an
 in

cr
ea

se
 in

 
de

pr
es

si
ve

 s
ym

pt
om

s 
(β

 =
 0

.3
1,

 p
 <

 0
.0

5)
.

N
eg

at
iv

e 
fri

en
ds

hi
p 

qu
al

ity
 a

ls
o 

ac
te

d 
as

 
a 

pa
rt

ia
l m

ed
ia

to
r 

be
tw

ee
n 

re
la

tio
na

l 
ag

gr
es

si
on

 a
nd

 d
ep

re
s-

si
on

 (F
 =

 1
6.

40
, p

 <
 0

.0
01

, 
 R2  =

 0
.1

0)
.

13



Page 16 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Li
eb

 a
nd

 B
oh

ne
rt

, [
62

]
U

ni
te

d 
St

at
es

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 o
nl

in
e 

gr
ou

ps
 

an
d 

he
al

th
ca

re
 s

et
tin

gs
N

 =
 1

27
 a

do
le

sc
en

ts
 

w
ith

 a
ut

is
m

 s
pe

ct
ru

m
 

di
so

rd
er

 (A
SD

) (
18

.9
%

 
fe

m
al

e)
A

ge
 (m

ea
n)

: 1
3.

95
 (S

D
: 

1.
60

)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
ab

br
ev

ia
te

d 
ve

rs
io

n 
of

 
th

e 
FQ

Q
 (F

Q
Q

-A
).

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 a

ls
o 

ex
am

in
ed

 a
s 

a 
po

te
nt

ia
l m

ed
ia

to
r 

be
tw

ee
n 

ex
ec

ut
iv

e 
fu

nc
-

tio
ns

 a
nd

 lo
ne

lin
es

s 
an

d 
de

pr
es

si
ve

 s
ym

pt
om

s.

Lo
ne

lin
es

s w
as

 a
ss

es
se

d 
w

ith
 th

e 
C

hi
ld

re
n’

s 
Lo

ne
lin

es
s 

an
d 

So
ci

al
 

D
is

sa
tis

fa
ct

io
n 

Sc
al

e 
[1

28
].

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 w
ith

 
A

ch
en

ba
ch

 Y
ou

th
 S

el
f 

Re
po

rt
 D

ep
re

ss
io

n 
Sc

al
e 

(Y
SR

-D
; [

12
9]

).

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
lo

ne
lin

es
s:

-v
e

Th
e 

re
su

lts
 in

di
ca

te
d 

th
at

 th
er

e 
w

as
 a

 s
ig

ni
fi-

ca
nt

 n
eg

at
iv

e 
bi

va
ria

te
 

co
rr

el
at

io
n 

be
tw

ee
n 

fri
en

ds
hi

p 
qu

al
ity

 a
nd

 
lo

ne
lin

es
s 

(r 
=

 −
 0

.4
3,

 
p 

<
 0

.0
1)

.
Fr

ie
nd

sh
ip

 q
ua

lit
y 

w
as

 
al

so
 n

eg
at

iv
el

y 
as

so
ci

-
at

ed
 w

ith
 lo

ne
lin

es
s 

in
 

a 
se

pa
ra

te
 m

ed
ia

tio
n 

m
od

el
 (β

 =
 −

 0
.2

6,
 

p 
≤

 0
.0

01
).

Fr
ie

nd
sh

ip
 q

ua
lit

y 
m

ed
i-

at
ed

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

em
ot

io
na

l 
co

nt
ro

l a
nd

 lo
ne

lin
es

s 
(β

 =
 0

.6
5,

 p
 ≤

 0
.0

01
; 

So
be

l t
es

t =
 0

.1
2,

 
p 
≤

 0
.0

5)
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
de

pr
es

siv
e 

sy
m

pt
om

s:
nu

ll
N

o 
si

gn
ifi

ca
nt

 re
la

tio
n-

sh
ip

 w
as

 fo
un

d 
be

tw
ee

n 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 

de
pr

es
si

ve
 s

ym
pt

om
s.

15



Page 17 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Ra
bo

te
g-

Sa
ric

 a
nd

 S
ak

ic
, 

[7
6]

C
ro

at
ia

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 4
01

 (3
9.

9%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
6.

92
 (S

D
: 

1.
16

)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 w
ith

 th
e 

sh
or

t 
fo

rm
 v

er
si

on
 o

f t
he

 F
Q

S 
[1

30
].

H
ap

pi
ne

ss
 w

as
 m

ea
su

re
d 

us
in

g 
th

e 
Su

bj
ec

tiv
e 

H
ap

pi
ne

ss
 S

ca
le

 (S
H

S 
[1

31
]).

Li
fe

 sa
tis

fa
ct

io
n 

w
as

 
as

se
ss

ed
 u

si
ng

 th
e 

St
u-

de
nt

’s 
Li

fe
 S

at
is

fa
ct

io
n 

Sc
al

e 
(S

LS
S 

[1
32

]).
Se

lf-
es

te
em

 w
as

 a
ss

es
se

d 
us

in
g 

th
e 

Ro
se

nb
er

g 
Se

lf-
Es

te
em

 S
ca

le
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
ha

pp
in

es
s:

A
do

le
sc

en
ts

 w
ho

 
re

po
rt

ed
 h

ig
he

r l
ev

el
s 

of
 fr

ie
nd

sh
ip

 q
ua

lit
y 

al
so

 h
ad

 g
re

at
er

 le
ve

ls
 

of
 h

ap
pi

ne
ss

 (F
 =

 1
8.

43
, 

p 
<

 0
.0

01
) p

ar
tia

l 
η2  =

 0
.0

6)
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
lif

e 
sa

tis
fa

ct
io

n:
A

do
le

sc
en

ts
 w

ith
 h

ig
he

r 
le

ve
ls

 o
f f

rie
nd

sh
ip

 
qu

al
ity

 w
er

e 
m

or
e 

sa
tis

-
fie

d 
w

ith
 li

fe
 (F

 =
 4

.2
2,

 
p 
=

 0
.0

41
, p

ar
tia

l 
η2  =

 0
.0

1)
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
se

lf-
es

te
em

:
A

do
le

sc
en

ts
 w

ho
 ra

te
d 

th
ei

r f
rie

nd
sh

ip
 q

ua
lit

y 
m

or
e 

fa
vo

ur
ab

ly
 h

ad
 

m
ar

gi
na

lly
 h

ig
he

r l
ev

el
s 

of
 s

el
f-

es
te

em
 (F

 =
 3

.4
2,

 
p 

<
 0

.0
65

, η
2  =

 0
.0

1)
.

8



Page 18 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

O
pp

en
he

im
er

 a
nd

 
H

an
ki

n,
 [8

5]
U

ni
te

d 
St

at
es

Lo
ng

itu
di

na
l

D
at

a 
co

lle
ct

io
n 

at
 th

re
e 

tim
e 

po
in

ts
 a

cr
os

s 
fiv

e-
w

ee
k 

in
te

rv
al

s

Se
tt

in
g:

 s
ch

oo
l

N
 =

 3
50

 (5
7%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
5 

(S
D

: 
1.

40
)

Re
la

tio
ns

hi
p 

qu
al

ity
 w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
sh

or
t 

ve
rs

io
n 

of
 th

e 
N

et
w

or
k 

of
 R

el
at

io
ns

hi
ps

 In
ve

n-
to

ry
 (N

RI
; [

13
3]

).

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 

th
e 

C
D

I.

N
ul

l:
A

do
le

sc
en

ts
’ p

er
ce

pt
io

n 
of

 fr
ie

nd
sh

ip
 q

ua
lit

y 
ha

s 
no

 e
ffe

ct
 o

n 
th

ei
r 

de
pr

es
si

ve
 s

ym
pt

om
s 

w
hi

le
 th

e 
in

ve
rs

e 
is

 tr
ue

St
an

da
rd

iz
ed

 p
at

h 
co

ef
-

fic
ie

nt
s 

in
di

ca
te

d 
th

at
 

de
pr

es
si

ve
 s

ym
pt

om
s 

(T
1)

 w
er

e 
si

gn
ifi

ca
nt

ly
 

ne
ga

tiv
el

y 
as

so
ci

at
ed

 
w

ith
 p

os
iti

ve
 re

la
-

tio
ns

hi
p 

qu
al

ity
 (T

2)
 

(β
 =

 −
 0

.1
3,

 p
 ≤

 0
.0

01
) 

an
d 

po
si

tiv
el

y 
as

so
ci

at
ed

 
w

ith
 n

eg
at

iv
e 

re
la

tio
n-

sh
ip

 q
ua

lit
ie

s 
(T

2)
 

(β
 =

 0
.1

4,
 p

 ≤
 0

.0
1)

.
Li

ke
w

is
e,

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
(T

2)
 w

er
e 

si
gn

ifi
ca

nt
ly

 n
eg

at
iv

el
y 

as
so

ci
at

ed
 w

ith
 p

os
iti

ve
 

re
la

tio
ns

hi
p 

qu
al

ity
 (T

3)
 

(β
 =

 −
 0

.1
5,

 p
 ≤

 0
.0

01
) 

an
d 

po
si

tiv
el

y 
as

so
ci

at
ed

 
w

ith
 n

eg
at

iv
e 

re
la

tio
n-

sh
ip

 q
ua

lit
ie

s 
(T

3)
 

(β
 =

 0
.0

7,
 p

 ≤
 0

.0
1)

.

13



Page 19 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

H
ua

ng
 a

nd
 C

he
n,

 [6
3]

Ta
iw

an
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 1

32
5 

(5
3.

2%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
6.

5 
(S

D
: 

0.
90

)

N
eg

at
iv

e 
pe

er
 re

la
tio

n-
sh

ip
s w

er
e 

as
se

ss
ed

 
us

in
g 

th
e 

Ta
iw

an
es

e 
Re

la
tio

ns
hi

p 
In

ve
nt

or
y 

fo
r C

hi
ld

 a
nd

 A
do

le
sc

en
t 

[1
34

].

D
ep

re
ss

ed
 m

oo
d 

w
as

 
as

se
ss

ed
 u

si
ng

 C
hi

ne
se

 
ve

rs
io

n 
of

 th
e 

Ce
nt

er
 o

f 
Ep

id
em

io
lo

gi
ca

l S
tu

di
es

 
Sc

al
e 

[1
35

].

+
ve

:
Th

e 
re

su
lts

 in
di

ca
te

d 
a 

si
gn

ifi
ca

nt
 p

os
iti

ve
 

bi
va

ria
te

 c
or

re
la

tio
n 

be
tw

ee
n 

ne
ga

tiv
e 

pe
er

 re
la

tio
ns

hi
ps

 
an

d 
de

pr
es

se
d 

m
oo

d 
(r 
=

 0
.4

9,
 p

 <
 0

.0
01

).
Re

su
lt 

of
 th

e 
m

ul
tip

le
 

lin
ea

r r
eg

re
ss

io
n 

m
od

el
 

sh
ow

ed
 a

 s
ig

ni
fic

an
t 

po
si

tiv
e 

as
so

ci
at

io
n 

be
tw

ee
n 

ne
ga

tiv
e 

pe
er

 re
la

tio
ns

hi
ps

 
an

d 
de

pr
es

se
d 

m
oo

d 
(β

 =
 0

.2
8,

 p
 <

 0
.0

01
).

11

M
ac

Ph
ee

 a
nd

 A
nd

re
w

s, 
[6

4]
Ca

na
da

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 h
om

e
N

 =
 2

01
4

Fe
m

al
e 

pe
rc

en
ta

ge
 (n

/a
)

A
ge

 (r
an

ge
): 

12
–1

3

Pe
er

 re
la

tio
ns

 w
er

e 
as

se
ss

ed
 u

si
ng

 th
e 

Pe
er

 
Re

la
tio

ns
 s

ca
le

 o
f t

he
 

Se
lf-

D
es

cr
ip

tio
n 

Q
ue

s-
tio

nn
ai

re
 (S

D
S 

[1
36

]).

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 a

 
sh

or
te

ne
d 

ve
rs

io
n 

of
 th

e 
C

ES
-D

.

+
ve

Pe
er

 re
la

tio
ns

 w
er

e 
si

gn
ifi

ca
nt

ly
 a

ss
oc

ia
te

d 
w

ith
 d

ep
re

ss
iv

e 
sy

m
p-

to
m

s 
in

 th
e 

m
ul

tiv
ar

ia
te

 
st

ep
w

is
e 

re
gr

es
si

on
 

an
al

ys
is

  (R
2  =

 0
.4

18
, ∆

 
 R2  =

 0
.0

02
, p

 <
 0

.0
01

).
Fo

r m
al

es
, p

ee
r r

el
at

io
ns

 
w

er
e 

si
gn

ifi
ca

nt
ly

 a
ss

oc
i-

at
ed

 w
ith

 d
ep

re
ss

iv
e 

sy
m

pt
om

s 
 (R

2  =
 0

.3
52

, 
∆ 

 R2  =
 0

.0
13

, p
 <

 0
.0

01
), 

ho
w

ev
er

, t
hi

s 
w

as
 n

ot
 

th
e 

ca
se

 fo
r f

em
al

es
.

10



Page 20 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

N
ew

la
nd

 e
t a

l., 
[7

7]
U

ni
te

d 
St

at
es

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
49

 (4
7.

7%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
3 

(S
D

: n
/a

)

Pe
er

 re
la

tio
ns

hi
ps

 w
er

e 
as

se
ss

ed
 w

ith
 a

n 
ad

ap
te

d 
ve

rs
io

n 
of

 th
e 

C
hi

ld
re

n’
s W

or
ld

s 
su

rv
ey

 
[1

37
]

Li
fe

 sa
tis

fa
ct

io
n 

w
as

 
as

se
ss

ed
 w

ith
 th

e 
C

hi
ld

re
n’

s W
or

ld
s 

su
rv

ey
 

(α
 =

 0
.9

0)
.

+
ve

:
Th

e 
re

su
lts

 s
ho

w
ed

 a
 s

ig
-

ni
fic

an
t p

os
iti

ve
 b

iv
ar

ia
te

 
co

rr
el

at
io

n 
be

tw
ee

n 
pe

er
 re

la
tio

ns
hi

ps
 a

nd
 

lif
e 

sa
tis

fa
ct

io
n 

(r 
=

 0
.5

9,
 

p 
<

 0
.0

01
).

Re
su

lts
 fr

om
 th

e 
re

gr
es

-
si

on
 a

na
ly

si
s 

in
di

ca
te

d 
th

at
 a

do
le

sc
en

ts
 w

ho
 

re
po

rt
ed

 h
ig

he
r q

ua
lit

y 
pe

er
 re

la
tio

ns
hi

ps
 h

ad
 

hi
gh

er
 le

ve
ls

 o
f l

ife
 

sa
tis

fa
ct

io
n 

(β
 =

 0
.3

2,
 

p 
<

 0
.0

01
).

10

Pr
ed

dy
 a

nd
 F

ite
, [

65
]

U
ni

te
d 

St
at

es
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 h

om
e

N
 =

 8
9 

(4
4.

0%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
0.

4 
(S

D
: 

1.
1)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 w
ith

 a
n 

ab
br

e-
vi

at
ed

 v
er

si
on

 o
f t

he
 

FQ
Q

 to
 a

ss
es

s 
fri

en
ds

hi
p 

qu
al

ity
 w

ith
 a

 b
es

t f
rie

nd
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

al
so

 e
xa

m
in

ed
 a

s 
a 

m
od

er
at

or
 b

et
w

ee
n 

di
ffe

re
nt

 s
ub

ty
pe

s 
of

 
ag

gr
es

si
on

 a
nd

 d
ep

re
s-

si
ve

 s
ym

pt
om

s.

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 

th
e 

C
D

I.

-v
e:

Th
e 

re
su

lts
 in

di
ca

te
d 

th
at

 th
er

e 
w

as
 a

 s
ig

ni
fi-

ca
nt

 n
eg

at
iv

e 
bi

va
ria

te
 

co
rr

el
at

io
n 

be
tw

ee
n 

fri
en

ds
hi

p 
qu

al
ity

 a
nd

 
de

pr
es

si
ve

 s
ym

pt
om

s 
(r 
=

 −
 0

.2
5,

 p
 <

 0
.0

5)
.

Re
gr

es
si

on
 a

na
ly

si
s 

re
su

lts
 in

di
ca

te
d 

th
at

 
fri

en
ds

hi
p 

qu
al

ity
 w

as
 

ne
ga

tiv
el

y 
as

so
ci

-
at

ed
 w

ith
 d

ep
re

ss
iv

e 
sy

m
pt

om
s 

(β
 =

 −
 0

.1
1,

 
p 
=

 0
.0

2)
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
di

d 
no

t m
od

er
at

e 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ag

gr
es

si
on

 s
ub

ty
pe

s 
an

d 
de

pr
es

si
ve

 s
ym

pt
om

s.

11

A
ng

, [
72

]
M

al
ay

si
a

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 s
ch

oo
l

N
 =

 6
18

 (5
7.

0%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
4.

80
 (S

D
: 

0.
99

)

Fr
ie

nd
 c

on
ne

ct
ed

ne
ss

 
w

as
 m

ea
su

re
d 

us
in

g 
th

e 
H

em
in

gw
ay

 M
ea

su
re

 o
f 

A
do

le
sc

en
t C

on
ne

ct
ed

-
ne

ss
 (M

A
C

 [1
38

]).

Lo
ne

lin
es

s w
as

 a
ss

es
se

d 
us

in
g 

th
e 

U
C

LA
 L

on
el

i-
ne

ss
 S

ca
le

 [1
39

]

N
ul

l
Th

e 
re

su
lts

 in
di

ca
te

d 
no

 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t 
as

so
ci

at
io

n 
be

tw
ee

n 
fri

en
d 

co
nn

ec
te

d-
ne

ss
 a

nd
 lo

ne
lin

es
s 

(β
 =

 −
 0

.0
2,

 p
 >

 0
.0

5)
.

11



Page 21 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

C
ha

ng
 e

t a
l., 

[5
5]

Ta
iw

an
Ca

se
-c

on
tr

ol
Se

tt
in

g:
 s

ch
oo

l, 
ho

m
e,

 
cl

in
ic

, a
nd

 c
om

m
un

ity
Ca

se
s: 

10
1 

ad
ol

es
ce

nt
s 

w
ith

 A
SD

 (2
0.

2%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
5.

6 
(S

D
: 

n/
a)

Co
nt

ro
ls

: 1
01

 n
eu

ro
-t

yp
-

ic
al

 a
do

le
sc

en
ts

 (7
4.

5%
 

fe
m

al
e)

A
ge

 (m
ea

n)
: 1

6.
1 

(S
D

: 
n/

a)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
FQ

S
Lo

ne
lin

es
s w

as
 a

ss
es

se
d 

us
in

g 
th

e 
C

hi
ne

se
 v

er
-

si
on

 o
f t

he
 s

ho
rt

-fo
rm

 
U

C
LA

 L
on

el
in

es
s 

Sc
al

e 
[1

34
].

-v
e:

Th
e 

re
su

lts
 s

ho
w

ed
 a

 
si

gn
ifi

ca
nt

 n
eg

at
iv

e 
bi

va
ria

te
 c

or
re

la
tio

n 
be

tw
ee

n 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 lo

ne
lin

es
s 

fo
r t

he
 A

SD
 g

ro
up

 
(r 
=

 −
 0

.2
29

, p
 <

 0
.0

5)
 

an
d 

ne
ur

o-
ty

pi
ca

l g
ro

up
 

(r 
=

 −
 0

.2
20

, p
 <

 0
.0

5)
.

8

M
cM

ah
on

 e
t a

l., 
[8

2]
Ire

la
nd

C
ro

ss
 s

ec
tio

na
l

Se
tt

in
g:

 H
om

e
N

 =
 7

52
7

(5
1.

1%
 fe

m
al

e)
A

ge
 (s

pe
ci

fic
):

13
 (9

8.
4%

 o
f t

he
 s

am
pl

e)
(S

D
: n

/a
)

Pe
er

 a
tt

ac
hm

en
t w

as
 

as
se

ss
ed

 w
ith

 th
e 

IP
PA

.
Ps

yc
ho

lo
gi

ca
l w

el
lb

ei
ng

 
w

as
 a

ss
es

se
d 

w
ith

 T
he

 
Pi

er
s-

H
ar

ris
 S

el
f-

Co
nc

ep
t 

Sc
al

e 
[1

40
]

-v
e

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

si
gn

ifi
ca

nt
ly

 a
ss

oc
ia

te
d 

w
ith

 s
ub

je
ct

iv
e 

w
el

lb
e-

in
g 

fo
r (

β 
=

 −
 1

.0
0,

 
p 

<
 .0

01
, [
−

 1
.5

7,
 −

.4
4]

, 
R2

 =
 .0

06
) b

ut
 n

ot
 fo

r 
bo

ys
 (β

 =
 −

.2
7,

 p
 =

 .3
7,

 
[−

.8
5,

 .3
1]

).
Fo

r g
irl

s, 
fri

en
ds

hi
p 

qu
al

-
ity

 p
ar

tia
lly

 m
ed

ita
te

d 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
st

re
ss

fu
l l

ife
 e

ve
nt

s 
an

d 
su

bj
ec

tiv
e 

w
el

lb
ei

ng
 

(β
 =

 −
.2

7,
 S

E 
=

 −
.2

7,
 

[−
.5

1,
 −

.0
3]

)
Fo

r b
oy

s, 
fri

en
ds

hi
p 

qu
al

ity
 h

as
 n

o 
m

ed
ia

tio
n 

eff
ec

t o
n 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

st
re

ss
fu

l l
ife

 
ev

en
ts

 a
nd

 p
sy

ch
ol

og
i-

ca
l w

el
lb

ei
ng

9



Page 22 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Sm
ok

ow
sk

i e
t a

l., 
[6

6]
U

ni
te

d 
St

at
es

C
ro

ss
 s

ec
tio

na
l

Se
tt

in
g:

 h
om

e
N

 =
 4

32
1 

(5
3.

0%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
2.

8 
(S

D
: 

n/
a)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
N

eg
a-

tiv
e 

pe
er

 re
la

tio
ns

hi
ps

 
sc

al
e 

[1
41

].

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
Sc

ho
ol

 S
uc

ce
ss

 P
ro

fil
e 

(S
SP

) [
14

1]
.

Se
lf-

es
te

em
 w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Ro

se
nb

er
g 

Se
lf-

Es
te

em
 S

ca
le

.

N
eg

at
iv

e 
pe

er
 re

la
tio

n-
sh

ip
s a

nd
 D

ep
re

ss
iv

e 
sy

m
pt

om
s:

Re
su

lts
 in

di
ca

te
d 

th
at

 
ad

ol
es

ce
nt

s 
w

ho
 

re
po

rt
ed

 h
ig

he
r n

eg
a-

tiv
e 

pe
er

 re
la

tio
ns

hi
ps

 
ha

d 
hi

gh
er

 le
ve

ls
 o

f 
de

pr
es

si
ve

 s
ym

pt
om

s 
(p

 <
 0

.0
01

).
N

eg
at

iv
e 

pe
er

 re
la

tio
n-

sh
ip

s a
nd

 se
lf-

es
te

em
:

A
do

le
sc

en
ts

 w
ho

 
re

po
rt

ed
 h

ig
he

r n
eg

a-
tiv

e 
pe

er
 re

la
tio

ns
hi

ps
 

ha
d 

lo
w

er
 le

ve
ls

 o
f s

el
f-

es
te

em
 (p

 <
 0

.0
01

).

8

N
ya

rk
o,

 [8
0,

 8
7]

G
ha

na
C

ro
ss

 s
ec

tio
na

l
Se

tt
in

g:
 s

ch
oo

l
N

 =
 1

00
 (3

4.
0%

 fe
m

al
e)

A
ge

 (r
an

ge
):

15
–1

8 
(S

D
: n

/a
)

Pe
er

 re
la

tio
ns

hi
p 

w
as

 
m

ea
su

re
d 

us
in

g 
th

e 
re

vi
se

d 
cl

as
s 

pl
ay

 
m

et
ho

d 
of

 p
ee

r a
ss

es
s-

m
en

t [
14

2]
.

Se
lf-

es
te

em
 w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Ro

se
nb

er
g 

Se
lf-

Es
te

em
 S

ca
le

..

-v
e:

Th
e 

re
su

lts
 s

ho
w

ed
 a

 
si

gn
ifi

ca
nt

 n
eg

at
iv

e 
co

rr
el

at
io

n 
be

tw
ee

n 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 

se
lf-

es
te

em
 (r

 =
 −

 0
.2

31
, 

p 
<

 0
.0

5)

7



Page 23 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Sp
ith

ov
en

 e
t a

l., 
[6

7]
Be

lg
iu

m
 a

nd
 N

et
he

r-
la

nd
s

C
ro

ss
 s

ec
tio

na
l

Tw
o 

sa
m

pl
es

 w
er

e 
us

ed
 

in
 th

is
 s

tu
dy

 b
ut

 o
nl

y 
on

e 
sa

m
pl

e 
fa

lls
 u

nd
er

 
ou

r e
lig

ib
ili

ty
 c

rit
er

ia
Sa

m
pl

e 
of

 D
ut

ch
 a

do
le

s-
ce

nt
s 

– 
2n

d 
sa

m
pl

e)
:

Se
tt

in
g:

 s
ch

oo
l

N
 =

 1
36

1 
(5

1.
32

%
 

fe
m

al
e)

A
ge

 (m
ea

n)
:

12
.8

1 
(S

D
: 0

.4
2)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 w
ith

 th
eI

PP
A

.
D

ep
re

ss
iv

e 
sy

m
pt

om
s 

w
er

e 
m

ea
su

re
d 

us
in

g 
sh

or
t f

or
m

 o
f t

he
 (C

ES
-D

 
[1

43
]).

Pe
er

-r
el

at
ed

 L
on

el
in

es
s 

w
as

 a
ss

es
se

d 
us

in
g 

th
e 

LA
C

A
.

Se
lf-

es
te

em
 w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Si

ng
le

 It
em

 
Se

lf-
Es

te
em

 s
ca

le
 [1

44
].

H
ap

pi
ne

ss
 w

as
 a

ss
es

se
d 

us
in

g 
a 

si
ng

le
 it

em
 s

ca
le

 
[1

45
].

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
de

pr
es

siv
e 

sy
m

pt
om

s:
-v

e:
Fr

ie
nd

sh
ip

 q
ua

lit
y 

in
ve

rs
el

y 
co

rr
el

at
ed

 w
ith

 
de

pr
es

si
ve

 s
ym

pt
om

s 
(r 
=

 −
 0

.3
9,

 p
 <

 0
.0

01
)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
lo

ne
lin

es
s:

-v
e:

Fr
ie

nd
sh

ip
 q

ua
lit

y 
si

gn
ifi

-
ca

nt
ly

 n
eg

at
iv

el
y 

as
so

ci
-

at
ed

 w
ith

 lo
ne

lin
es

s 
(r 
=

 −
 0

.5
2,

 p
 <

 0
.0

01
)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
se

lf-
es

te
em

:
+

ve
Fr

ie
nd

sh
ip

 q
ua

lit
y 

po
si

-
tiv

el
y 

as
so

ci
at

ed
 w

ith
 

se
lf-

es
te

em
 (r

 =
 0

.2
1,

 
p 

<
 0

.0
01

)
Fr

ie
nd

sh
ip

 q
ua

lit
y 

an
d 

ha
pp

in
es

s:
+

ve
Fr

ie
nd

sh
ip

 q
ua

lit
y 

po
si

tiv
el

y 
co

rr
el

at
ed

 
w

ith
 h

ap
pi

ne
ss

 (r
 =

 0
.3

6,
 

p 
<

 0
.0

01
)

9



Page 24 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

O
’C

on
no

r e
t a

l., 
[8

8]
N

et
he

rla
nd

s
C

ro
ss

-s
ec

tio
na

l
Se

tt
in

g:
 A

ut
is

m
 c

en
te

r, 
sp

ec
ia

l e
du

ca
tio

n 
sc

ho
ol

, a
nd

 p
ub

lic
 

sc
ho

ol
N

 =
 3

06
A

ge
 (m

ea
n)

: 1
1.

69
 (S

D
: 

1.
33

)
A

ut
is

tic
 g

ro
up

:
N

 =
 1

04
 (1

7.
3%

 fe
m

al
e)

Ty
pi

ca
lly

 d
ev

el
op

ed
 

gr
ou

p:
N

 =
 2

02
 (5

5.
0%

 fe
m

al
e)

Fr
ie

nd
sh

ip
 Q

ua
lit

y 
w

as
 

as
se

ss
es

 u
si

ng
 th

e 
Be

st
 

Fr
ie

nd
 In

de
x 

(B
FI

 [1
46

];

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
D

ut
ch

 v
er

si
on

 o
f C

D
I 

[1
47

]

Fo
r f

em
al

es
, n

eg
at

iv
e 

fri
en

ds
hi

p 
qu

al
ity

 w
as

 
po

si
tiv

el
y 

as
so

ci
at

ed
 

w
ith

 d
ep

re
ss

iv
e 

sy
m

p-
to

m
s 

in
 a

ut
is

tic
 (r

 =
 0

.4
8,

 
95

%
 C

I: 
0.

02
–0

.7
7)

 a
nd

 
ty

pi
ca

lly
 d

ev
el

op
ed

 a
do

-
le

sc
en

ts
 (r

 =
 0

.2
8,

 9
5%

 
C

I: 
0.

10
–0

.4
4)

, w
he

re
as

 
po

si
tiv

e 
fri

en
ds

hi
p 

qu
al

ity
 w

as
 n

eg
at

iv
el

y 
co

rr
el

at
ed

 a
m

on
g 

ty
pi

-
ca

lly
 d

ev
el

op
ed

 g
ro

up
 

on
ly

 (r
 =

 −
 0

.2
4,

 9
5%

 C
I: 

−
 0

.4
1 

- -
0.

06
)

Fo
r m

al
es

, p
os

iti
ve

 
fri

en
ds

hi
p 

qu
al

ity
 w

as
 

ne
ga

tiv
el

y 
co

rr
el

at
ed

 
w

ith
 d

ep
re

ss
iv

e 
sy

m
p-

to
m

s 
on

ly
 a

m
on

g 
au

tis
-

tic
 g

ro
up

 (r
 =

 −
 0

.3
7,

 
95

%
 C

I: 
−

 0
.5

4 
- -

0.
17

)

7

Pu
tr

i a
nd

 M
ut

ta
qi

n,
 [8

9]
In

do
ne

si
a

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 o
nl

in
e 

su
rv

ey
N

 =
 4

50
 (7

0.
4%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

6.
0 

(S
D

: 
2.

58
)

Fr
ie

nd
sh

ip
 Q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 M

cG
ill

 
Fr

ie
nd

sh
ip

 Q
ue

st
io

n-
na

ire
-F

rie
nd

’s 
Fu

nc
tio

ns
 

(M
FQ

-F
F 

[1
48

])

Li
fe

 S
at

isf
ac

tio
n 

w
as

 
as

se
ss

ed
 u

si
ng

 S
at

is
fa

c-
tio

n 
w

ith
 L

ife
 S

ca
le

 
(S

W
LS

: [
14

9]
)

Po
si

tiv
e 

as
so

ci
at

io
ns

 
be

tw
ee

n 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 li

fe
 s

at
is

fa
c-

tio
n 

w
er

e 
ob

se
rv

ed
 v

ia
 

fo
ur

 in
di

re
ct

 p
at

hs
:

1)
 B

as
ic

 p
sy

ch
ol

og
i-

ca
l n

ee
d 

sa
tis

fa
ct

io
n 

(β
 =

 .3
30

, p
 <

 0
.0

01
)

2)
 A

ut
on

om
y 

(β
 =

 0
.1

83
, 

p 
<

 0
.0

01
)

3)
 C

om
pe

te
nc

e 
(β

 =
 0

.2
24

)
4)

 R
el

at
ed

ne
ss

 
(β

 =
 0

.3
03

, p
 <

 0
.0

01
)

9



Page 25 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Li
m

, [
90

]
So

ut
h 

Ko
re

a
Lo

ng
itu

di
na

l
Se

tt
in

g:
 S

ch
oo

l, 
ho

m
e

N
 =

 2
25

0 
(4

6.
6%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

4.
0 

(S
D

: 
0.

03
)

N
eg

at
iv

e 
pe

er
 re

la
tio

n-
sh

ip
s w

er
e 

as
se

ss
ed

 
us

in
g 

Pe
er

 R
el

at
io

ns
hi

p 
Q

ua
lit

y 
Sc

al
e 

[1
50

]

Li
fe

 sa
tis

fa
ct

io
n 

w
as

 
as

se
ss

ed
 u

si
ng

 S
W

LS
.

St
an

da
rd

iz
ed

 p
at

h 
co

effi
ci

en
ts

 in
di

ca
te

d 
th

at
 n

eg
at

iv
e 

pe
er

 
re

la
tio

ns
hi

ps
 (T

1)
 w

er
e 

si
gn

ifi
ca

nt
ly

 n
eg

at
iv

el
y 

as
so

ci
at

ed
 w

ith
 li

fe
 s

at
is

-
fa

ct
io

n 
(T

2)
 (β

 =
 −

 0
.0

43
, 

p 
<

 0
.0

1)
.

St
an

da
rd

iz
ed

 p
at

h 
co

ef
-

fic
ie

nt
 a

ls
o 

in
di

ca
te

d 
a 

si
gn

ifi
ca

nt
 n

eg
at

iv
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

ne
ga

tiv
e 

pe
er

 re
la

tio
n-

sh
ip

s 
(T

2)
 a

nd
 li

fe
 s

at
is

-
fa

ct
io

n 
(T

3)
 (β

 =
 −

 0
.0

84
, 

p 
<

 0
.0

1)
.

N
eg

at
iv

e 
pe

er
 re

la
tio

n-
sh

ip
s 

qu
al

ity
 (T

2)
 a

ct
ed

 
as

 a
 fu

ll 
m

ed
ia

to
r 

be
tw

ee
n 

sm
ar

tp
ho

ne
 

de
pe

nd
en

ce
 (T

1)
 a

nd
 

lif
e 

sa
tis

fa
ct

io
n 

(T
3)

 
(β

 =
 −

  0
.0

43
, 9

5%
 C

I: 
−

 0
.0

82
- -

0.
02

0)

13



Page 26 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Kü
hn

er
 e

t a
l., 

[9
1]

C
hi

na
C

ro
ss

-S
ec

tio
na

l
Se

tt
in

g:
 S

ch
oo

l
N

 =
 1

27
9 

(4
7.

8%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
1.

47
 (S

D
: 

1.
12

)

Pe
er

 re
la

tio
ns

hi
p 

w
as

 
as

se
ss

ed
 u

si
ng

 fo
ur

 
qu

es
tio

ns
 d

ev
el

op
ed

 
an

d 
te

st
ed

 b
y 

th
e 

au
th

or

Su
bj

ec
tiv

e 
w

el
lb

ei
ng

 w
as

 
as

se
ss

ed
 u

sin
g 

C
hi

ld
re

n’
s 

W
or

ld
s 

Su
bj

ec
tiv

e 
W

el
l-

Be
in

g 
Sc

al
e 

(C
W

-S
W

BS
 

[1
51

])
O

ve
ra

ll 
lif

e 
sa

tis
fa

ct
io

n 
w

as
 a

ss
es

se
d 

us
in

g 
C

W
-S

W
BS

Pe
er

 re
la

tio
ns

hi
p 

an
d 

su
bj

ec
tiv

e 
w

el
lb

ei
ng

:
O

ve
ra

ll 
pe

er
 re

la
tio

ns
hi

p 
sc

or
e 

w
as

 p
os

iti
ve

ly
 

as
so

ci
at

ed
 w

ith
 s

ub
je

c-
tiv

e 
w

el
lb

ei
ng

 (β
 =

 .1
50

, 
p 

<
 .0

01
)

Pe
er

 re
la

tio
ns

hi
p 

qu
al

-
ity

 a
ct

ed
 a

s 
a 

pa
rt

ia
l 

m
ed

ia
to

r b
et

w
ee

n 
so

ci
oe

co
no

m
ic

 s
ta

tu
s 

an
d 

su
bj

ec
tiv

e 
w

el
lb

e-
in

g 
(β

 =
 0

.0
11

, 9
5%

 C
I: 

0.
00

3–
0.

02
1)

Pe
er

 re
la

tio
ns

hi
p 

an
d 

ov
er

al
l l

ife
 sa

tis
fa

ct
io

n:
O

ve
ra

ll 
pe

er
 re

la
tio

ns
hi

p 
sc

or
e 

w
as

 p
os

iti
ve

ly
 

as
so

ci
at

ed
 w

ith
 s

ub
je

c-
tiv

e 
w

el
lb

ei
ng

 (β
 =

 .0
90

, 
p 

<
 .0

01
)

Pe
er

 re
la

tio
ns

hi
p 

qu
al

-
ity

 a
ct

ed
 a

s 
a 

pa
rt

ia
l 

m
ed

ia
to

r b
et

w
ee

n 
so

ci
oe

co
no

m
ic

 s
ta

tu
s 

an
d 

ov
er

al
l l

ife
 s

at
is

fa
c-

tio
n 

(β
 =

 0
.0

07
, 9

5%
 C

I: 
0.

00
1–

0.
01

4)

9



Page 27 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

C
ho

e 
an

d 
Yu

, [
92

]
So

ut
h 

Ko
re

a
Lo

ng
itu

di
na

l
Se

tt
in

g:
 S

ch
oo

l
N

 =
 1

73
7 

(4
8.

4%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
4.

0 
(S

D
: 

2.
0)

Fr
ie

nd
sh

ip
s w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Sc

ho
ol

 L
ife

 
A

da
pt

at
io

n 
Sc

al
e—

Pe
er

 
Re

la
tio

ns
hi

ps
 [1

52
]

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 

D
ep

re
ss

io
n 

Sc
al

es
 o

f t
he

 
Ko

re
an

 M
en

ta
l D

ia
gn

os
-

tic
 T

es
t [

15
3]

Lo
ng

itu
di

na
l b

id
ire

c-
tio

na
l r

el
at

io
ns

hi
p 

be
tw

ee
n 

fri
en

ds
hi

ps
 a

nd
 

de
pr

es
si

ve
 s

ym
pt

om
s 

w
as

 o
bs

er
ve

d
Si

gn
ifi

ca
nt

 in
ve

rs
e 

re
la

tio
ns

hi
ps

 w
er

e 
fo

un
d 

be
tw

ee
n 

fri
en

ds
hi

ps
 (T

1)
 

an
d 

de
pr

es
si

ve
 s

ym
p-

to
m

s 
(T

2)
 (β

 =
 −

 0
.1

48
, 

p 
=

 0
.0

00
), 

an
d 

in
ve

rs
e 

w
as

 tr
ue

 (β
 =

 −
 0

.0
91

, 
p 
=

 0
.0

00
)

Si
gn

ifi
ca

nt
 in

ve
rs

e 
re

la
tio

ns
hi

ps
 w

er
e 

fo
un

d 
be

tw
ee

n 
fri

en
d-

sh
ip

s 
(T

1)
 d

ep
re

s-
si

ve
 s

ym
pt

om
s 

(T
2)

 
(β

 =
 −

 0
.1

09
, p

 =
 0

.0
00

), 
an

d 
th

e 
in

ve
rs

e 
w

as
 tr

ue
 

(β
 =

 −
 0

.0
66

, p
 =

 0
.0

00
).

13



Page 28 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Fo
rg

er
on

 e
t a

l., 
[9

3]
Ca

na
da

Lo
ng

itu
di

na
l (

bu
t t

he
 

re
la

tio
ns

hi
p 

un
de

r i
nv

es
-

tig
at

io
n 

w
as

 a
ss

es
se

d 
cr

os
s-

se
ct

io
na

lly
)

Se
tt

in
g:

 h
ea

lth
ca

re
N

 =
 8

3 
(%

 fe
m

al
e 

no
t 

re
po

rt
ed

)
A

ge
 (m

ea
n)

: 1
5.

29
 (S

D
: 

1.
26

)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
FQ

S.
D

ep
re

ss
ed

 m
oo

d 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
C

ES
-D

.
Lo

ne
lin

es
s w

as
 a

ss
es

se
d 

us
in

g 
th

e 
Lo

ne
lin

es
s 

Sc
al

e 
[1

28
].

Se
lf-

es
te

em
 w

as
 a

ss
es

se
d 

th
e 

Ro
se

nb
er

g 
Se

lf-
Es

te
em

 S
ca

le
.

Fr
ie

nd
sh

ip
 q

ua
lit

y 
an

d 
de

pr
es

se
d 

m
oo

d:
-v

e
Th

e 
re

su
lts

 in
di

ca
te

d 
th

at
 th

er
e 

w
as

 a
 s

ig
ni

fi-
ca

nt
 b

iv
ar

ia
te

 c
or

re
la

tio
n 

be
tw

ee
n 

de
pr

es
se

d 
m

oo
d 

(T
2)

 a
nd

 n
eg

at
iv

e 
(r 
=

 −
 0

.3
11

, p
 <

 0
.0

1)
 

an
d 

po
si

tiv
e 

(r 
=

 −
 0

.2
93

, 
p 

<
 0

.0
1)

 fr
ie

nd
sh

ip
 

qu
al

ity
 (T

2)
, b

ut
 n

o 
si

gn
ifi

ca
nt

 re
la

tio
ns

hi
ps

 
w

er
e 

id
en

tifi
ed

 b
et

w
ee

n 
th

e 
sa

m
e 

va
ria

bl
es

 a
t T

1
Fr

ie
nd

sh
ip

 q
ua

lit
y 

an
d 

lo
ne

lin
es

s:
-v

e
Th

er
e 

w
as

 a
 s

ig
ni

fic
an

t 
ne

ga
tiv

e 
bi

va
ria

te
 c

ro
ss

-
se

ct
io

na
l c

or
re

la
tio

n 
so

le
ly

 b
et

w
ee

n 
ne

ga
tiv

e 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 

lo
ne

lin
es

s 
fo

r e
ac

h 
w

av
e 

(T
1:

 r 
=

 −
 0

.2
23

, p
 0

.0
5;

 
T2

: r
 =

 −
 0

.2
70

, p
 0

.0
5;

 
T3

: r
 =

 −
 0

.2
23

, p
 0

.0
5)

.
Fr

ie
nd

sh
ip

 q
ua

lit
y 

an
d 

se
lf-

es
te

em
:

+
ve

Th
e 

re
su

lts
 in

di
ca

te
d 

th
at

 th
er

e 
w

as
 a

 s
ig

ni
fi-

ca
nt

 p
os

iti
ve

 b
iv

ar
ia

te
 

co
rr

el
at

io
n 

be
tw

ee
n 

se
lf-

es
te

em
 (T

2)
 a

nd
 n

eg
a-

tiv
e 

(r 
=

 0
.2

96
, p

 <
 0

.0
1)

 
an

d 
po

si
tiv

e 
(r 
=

 0
.2

70
, 

p 
<

 0
.0

5)
 fr

ie
nd

sh
ip

 
qu

al
ity

 (T
2)

, b
ut

 n
o 

si
gn

ifi
ca

nt
 re

la
tio

ns
hi

ps
 

w
er

e 
id

en
tifi

ed
 b

et
w

ee
n 

th
e 

sa
m

e 
va

ria
bl

es
 a

t T
1

10



Page 29 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

Po
w

el
l e

t a
l., 

[9
4]

U
ni

te
d 

Ki
ng

do
m

e
Lo

ng
itu

di
na

l
Se

tt
in

g:
 S

ch
oo

l
N

 =
 1

71
2 

(4
6.

5%
 fe

m
al

e)
A

ge
 (r

an
ge

): 
11

–1
2

Fr
ie

nd
sh

ip
 q

ua
lit

y 
of

 th
e 

be
st

 fr
ie

nd
 a

nd
 to

p 
th

re
e 

fri
en

ds
 w

as
 a

ss
es

se
d 

us
in

g 
th

e 
FQ

S.

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
Sh

or
t M

oo
ds

 a
nd

 F
ee

l-
in

gs
 Q

ue
st

io
nn

ai
re

 [1
54

].

Fr
ie

nd
sh

ip
 q

ua
lit

y 
of

 b
es

t f
rie

nd
 w

as
 

ne
ga

tiv
el

y 
as

so
ci

at
ed

 
w

ith
 la

te
r d

ep
re

ss
iv

e 
sy

m
pt

om
s 

(β
 =

 −
 0

.7
2,

 
95

%
 C

I: 
−

 0
.9

7 
- -

0.
47

, 
P 

<
 0

.0
01

).
Fr

ie
nd

sh
ip

 q
ua

lit
y 

of
 to

p 
th

re
e 

fri
en

ds
 fr

ie
nd

 w
as

 
ne

ga
tiv

el
y 

as
so

ci
at

ed
 

w
ith

 la
te

r d
ep

re
ss

iv
e 

sy
m

pt
om

s 
(β

 =
 −

 0
.6

9,
 

95
%

 C
I: 
−

 0
.9

4 
- -

0.
44

, 
P 

<
 0

.0
01

).

14

Zh
ao

 e
t a

l., 
[9

5]
C

hi
na

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 S
ch

oo
l

N
 =

 1
86

3
Pa

rt
ic

ip
an

ts
 w

er
e 

ca
te

go
riz

ed
 in

to
 th

re
e 

gr
ou

ps
 b

as
es

 o
n 

th
ei

r 
pa

re
nt

s’ 
m

ig
ra

tio
n 

st
at

us
:

(i)
 N

on
pa

re
nt

 m
ig

ra
nt

 
gr

ou
p:

 N
 =

 6
43

 
(4

9.
6%

 fe
m

al
e)

, 
ag

e 
(m

ea
n)

 =
 1

4.
34

 
(S

D
) =

 0
.8

7
(ii

) B
ot

h-
pa

re
nt

 m
ig

ra
nt

 
gr

ou
p:

 N
 =

 4
09

 
(4

5.
7%

 fe
m

al
e)

, 
ag

e 
(m

ea
n)

 =
 1

4.
33

 
(S

D
) =

 1
.1

9
(ii

i) 
Fa

th
er

-o
nl

y 
m

ig
ra

nt
 

gr
ou

p:
 N

 =
 7

50
 

(4
6.

8%
 fe

m
al

e)
, 

ag
e 

(m
ea

n)
 =

 1
4.

32
 

(S
D

) =
 0

.8
4

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 b
y 

us
in

g 
th

e 
C

hi
ne

se
 v

er
si

on
 o

f F
Q

Q
.

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 b
y 

us
in

g 
th

e 
C

hi
ne

se
 v

er
si

on
 o

f 
th

e 
C

D
I

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

ne
ga

tiv
el

y 
co

rr
el

at
ed

 
w

ith
 d

ep
re

ss
iv

e 
sy

m
pt

om
s 

am
on

g 
al

l 
ad

ol
es

ce
nt

s’ 
gr

ou
ps

 
irr

es
pe

ct
iv

e 
of

 th
ei

r 
fa

th
er

s’ 
m

ig
ra

tio
n 

st
at

us
 

(N
on

pa
re

nt
 m

ig
ra

nt
: 

r =
 −

 3
5,

 b
ot

h-
pa

re
nt

 
m

ig
ra

nt
: r

 =
 −

,3
2,

 
Fa

th
er

-o
nl

y 
m

ig
ra

nt
: 

r =
 −

.2
9,

 p
 <

 .0
01

)

10

Lu
ijt

en
 e

t a
l., 

[9
6]

N
et

he
rla

nd
s

Lo
ng

itu
di

na
l

Se
tt

in
g:

 S
ch

oo
l

N
 =

 1
29

8 
(5

3.
2%

 fe
m

al
e)

A
ge

 (m
ea

n)
: 1

3.
7 

(S
D

: 
1.

1)

Fr
ie

nd
sh

ip
 q

ua
lit

y 
w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
N

et
w

or
k 

of
 R

el
at

io
ns

hi
ps

 
In

ve
nt

or
y.

W
el

lb
ei

ng
 w

as
 a

ss
es

se
d 

us
in

g 
M

H
SC

-S
F.

N
o 

si
gn

ifi
ca

nt
 lo

ng
itu

-
di

na
l a

ss
oc

ia
tio

n 
w

as
 

fo
un

d 
be

tw
ee

n 
fri

en
d-

sh
ip

 q
ua

lit
y 

(T
1)

 a
nd

 
ad

ol
es

ce
nt

s’ 
w

el
lb

ei
ng

 
(T

2)

12



Page 30 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420 

Ta
bl

e 
3 

(c
on

tin
ue

d)

A
bb

re
vi

at
ed

 re
fe

re
nc

e
Co

un
tr

y
St

ud
y 

de
si

gn
Se

tt
in

g 
/ s

am
pl

e 
ch

ar
ac

te
ri

st
ic

s
Ex

po
su

re
O

ut
co

m
e

Fi
nd

in
gs

St
ud

y 
qu

al
it

y 
sc

or
e

G
au

ta
m

 e
t a

l., 
[9

7]
N

ep
al

C
ro

ss
-s

ec
tio

na
l

Se
tt

in
g:

 S
ch

oo
l

N
 =

 3
71

 (4
9.

1%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
7.

4 
(S

D
 =

 0
.9

2)

Re
la

tio
ns

hi
p 

w
ith

 fr
ie

nd
 

w
as

 a
ss

es
se

d 
us

in
g 

Th
e 

Pa
tie

nt
 H

ea
lth

 Q
ue

st
io

n-
na

ire
 (P

H
Q

-9
 [1

55
];

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 th

e 
PH

Q
-9

.

Po
or

 re
la

tio
ns

hi
p 

w
ith

 
fri

en
d 

w
as

 s
ig

ni
fic

an
tly

 
as

so
ci

at
ed

 w
ith

 h
ig

he
r 

de
pr

es
si

ve
 s

ym
pt

om
s 

(β
 =

 2
.3

71
, 9

5%
 C

I: 
1.

07
8–

5.
21

5,
 p

 =
 0

.0
32

)

11

Sc
hw

ar
tz

-M
et

te
 e

t a
l., 

[9
8]

U
ni

te
d 

st
at

es
Lo

ng
itu

di
na

l
Se

tt
in

g:
 S

ch
oo

l a
nd

 
co

m
m

un
ity

N
 =

 1
86

 (6
9.

9%
 fe

m
al

e)
A

ge
 (m

ea
n)

: 1
5.

68
 

(S
D

 =
 1

.4
9)

Sa
m

e-
ge

nd
er

 p
os

iti
ve

 
fri

en
ds

hi
p 

qu
al

ity
 w

as
 

as
se

ss
ed

 u
si

ng
 th

e 
re

vi
se

d 
re

vi
si

on
 o

f F
Q

Q
 

[1
56

].

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
w

er
e 

as
se

ss
ed

 u
si

ng
 

C
ES

-D
.

Lo
ng

itu
di

na
l b

id
ire

c-
tio

na
l r

el
at

io
ns

hi
p 

be
tw

ee
n 

sa
m

e-
ge

nd
er

 
po

si
tiv

e 
fri

en
ds

hi
p 

qu
al

ity
 a

nd
 d

ep
re

ss
iv

e 
sy

m
pt

om
s 

w
as

 o
bs

er
ve

d
Si

gn
ifi

ca
nt

 in
ve

rs
e 

re
la

tio
ns

hi
ps

 w
er

e 
fo

un
d 

be
tw

ee
n 

po
si

tiv
e 

fri
en

ds
hi

p 
qu

al
ity

 (T
1)

 
an

d 
de

pr
es

si
ve

 s
ym

p-
to

m
s 

(T
2)

 (β
 =

 −
 0

.1
5,

 
p 

<
 0

.0
00

), 
an

d 
th

e 
in

ve
rs

e,
 to

 a
 le

ss
er

 
ex

te
nt

, w
as

 a
ls

o 
tr

ue
 

(β
 =

 −
 0

.0
8,

 p
 =

 p
 <

 0
.0

5)

12

+
ve

: S
tu

dy
 fo

un
d 

si
gn

ifi
ca

nt
 p

os
iti

ve
 a

ss
oc

ia
tio

n

-v
e:

 S
tu

dy
 fo

un
d 

si
gn

ifi
ca

nt
 n

eg
at

iv
e 

as
so

ci
at

io
n

N
ul

l: 
St

ud
y 

fo
un

d 
no

 s
ig

ni
fic

an
t a

ss
oc

ia
tio

n



Page 31 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

were poorly designed as both utilized weak statistical 
analysis method [67, 76] and one of them had gender 
ratio imbalance [76]. However, all of the included studies 
support the claim that better peer relationship is associ-
ated with higher levels of happiness among adolescents. 
Besides, the directionality of the relationship between 
friendship quality and happiness can be assumed, with 
low confidence, as this aspect was tested longitudinally in 
one study.

Friendship quality and self-esteem
Six studies utilized cross-sectional analysis were carried 
out to investigate the association between quality of rela-
tionship and self-esteem during adolescence [66, 67, 78–
80, 87, 93]. In regard to the methodological quality index, 
no major variation in the quality scores were noticed as 
the scores range from seven to ten. Five studies assumed 
that good companionship is associated with better self-
esteem perception among teens [66, 67, 78, 79, 93], while 
only one study suggests the opposite [80, 87]. Although 
the results of majority of the studies are consistent, the 
directionality of the relationship cannot be confirmed 
due to lack of longitudinal evidence.

Friendship quality and subjective wellbeing
There is a little evidence regarding the influence of qual-
ity of relationship in relation to subjective wellbeing dur-
ing adolescence. One longitudinal [96] and four cross 
sectional studies [78, 79, 82, 91] were included with 
the methodological quality index ranging from nine to 
twelve. One of these studies was specific for adolescents 
aged 13 [82], while one small-scale study had imbalance 
in gender ratio [78]. The findings are consistent across 
the studies and suggested that healthy peer relation-
ship is associated with a better perception of subjective 
wellbeing. However, due to the scarcity of studies in this 
area, especially longitudinal studies, generalization of this 
finding is not encouraged, nor directionality of the rela-
tionship can be established.

Discussion
This systematic review included 43 studies investigating 
the association between friendship quality and six subjec-
tive wellbeing outcomes in adolescents [4, 55–98]. More 
than half of these studies [4, 56–67, 83–86, 88, 92–95, 97, 
98] focused on depressive symptoms as their main well-
being outcome, which reflect the shortage of studies in 
other domains of wellbeing outcomes. This shortage was 
more evident in the area of quality of peer tie in relation 
to happiness and subjective wellbeing, where only five 
studies for each have been found [67, 70, 76, 78, 79, 81–
83, 86, 91, 96]. Beside this shortage, the cross-sectional 

design that have been used for most of the studies pre-
cludes us from reaching to more conclusive answers. 
Therefore, the interpretation of these results should be 
approached with caution. However, different conclusion 
and limitations for each relationship investigated can be 
drawn.

The evidence is indicative of an association between 
peer relationship quality and depressed mood [4, 56–67, 
83–86, 88, 92–95, 97, 98]. Although there are concerns 
regarding the quality of the cross-sectional studies that 
assessed this relationship, the replicability of the same 
conclusion across studies increased the reliability of 
the evidence, which suggest that poor mood is related 
to poor friendship quality. Consistent with the find-
ing, a review conducted by Roach [157] have found that 
support from friends has a beneficial buffering effect 
on poor mental health outcomes including depres-
sive symptoms in adolescents, especially for those who 
are not in optimal mental health status. However, their 
review did not provide a causal explanation of how 
this mechanism occurs and it was only related to the 
influence of social support, not the potential effect of 
friendship quality. Moreover, the directionality of this 
relationship remains unclear due to the limited num-
ber of longitudinal studies, and the lack of consistency 
in the findings of the longitudinal studies. The ambigu-
ity regarding how this mechanism occurs has several 
explanations. The stress prevention model developed by 
Gore [158] suggests that individual’s exposure to nega-
tive stressors can be decreased or prevented by the pres-
ence of support from close ones. Another model, called 
stress-buffering model, suggests that social support 
operates as a moderator between stress and negative 
mental health outcome, in which the individual’s abil-
ity to cope with difficulties is enhanced for those who 
have a better social support, as their interpretation of 
stressful life events they may experience are influenced 
positively in a pathway called cognitive appraisal pro-
cess [159, 160]. The conflicting findings of the longitu-
dinal studies in this review neither confirm nor deny this 
claim. Therefore, this arena of research needs further 
investigation. More longitudinal studies are needed to 
address the temporality concern. Studies on mediators 
and moderators are also required to address the ambi-
guity around the relationship between peer relationship 
quality and depressive symptoms. Hence, the reliance on 
this evidence alone while designing an intervention to 
reduce the prevalence of depression may not serve the 
purpose. A novel approach that avoids the shortcomings 
in the previous studies is required to fill this gap in the 
evidence base and uncover the mechanism that under-
lies the potential association between friendship quality 
and depression to help develop suitable interventions.
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The studies included in this review regarding the 
association between friendship quality and loneliness 
[55, 56, 62, 67–72, 93] indicated that adolescents who 
experienced a higher friendship quality score reported 
less loneliness than their peers with lower quality 
friendships. A previous review identified the presence 
of intimacy in friendship as one of the important fac-
tors on lowering loneliness level in older adults [161]. 
The Belonging Hypothesis developed by Baumeister 
and Leary [162] suggests that searching for, and mainte-
nance of, secure social relationships is part of our psy-
chological formation as a social being (p. 497). Indeed, 
friendship formation itself satisfies our needs for social 
interaction with others and limits our sense of loneli-
ness. Having a strong friendship would also limits this 
sense further. Interventions that focus on improving 
social skills and social support are one of the success-
ful strategies that have been used to alleviate loneli-
ness among adult population, as discussed in a previous 
meta-analysis [163]. This indicates that an individual 
with strong social skills can develop healthy friendships 
and hence few less lonelily than others. However, our 
conclusion from the included studies would have been 
of great value if it was supported by high-quality lon-
gitudinal evidence as there is a concern regarding the 
temporality of the associations observed. Therefore, 
this evidence should be interpreted with caution as it is 
only useful in developing a hypothesis that needs to be 
further tested.

This review also found a positive association between 
positive adolescents’ bonds and life satisfaction. A review 
conducted by Proctor et  al. [164] discussed the value of 
social support from parents and friends to life satisfaction 
among youths. Their review showed that middle and late 
adolescence is the stage in which adolescents begin to rely 
more on their friends for social support. As human beings, 
non-material social assistance from friends and significant 
others is a need that when fulfilled can significantly impact 
on our perception of life satisfaction as shown in several 
researches [165–168]. However, considering that all, but 
one [90], of the studies included in this review are cross-
sectional in nature [73–77, 89, 91], temporality could not 
be implied with high certainty. Further studies with a lon-
gitudinal design are needed to address the directional-
ity concern, increase the validity of evidence, and better 
understand the mechanism that governs this relationship.

Our review supports the hypothesis that establishing a 
good relationship with peers can contribute significantly 
to better perception of happiness among adolescents. This 
beneficial association was observed cross-sectionally [67, 
70, 76, 81] and longitudinally [83, 86]. This suggests that 
happiness level might be improved by investing on devel-
oping healthy friendship among adolescents. Along with 

our finding, a previous review conducted by Garcia et al. 
[169] reached the same conclusion. However, their work 
was limited to Latin American population and included 
all age groups. Therefore, considering the limited number 
of studies in this area and that almost half of these studies 
were conducted in New Zealand, one should not overem-
phasize or generalize this finding to all population.

This review also supports the hypothesis that healthy 
friendships can play a role in the adolescents’ percep-
tion of self-esteem and wellbeing. Almost all studies that 
have been found observed a positive association [66, 67, 
78, 79, 82, 91, 93]. Previous review conducted by Gor-
rese and Ruggieri [170] on adolescents and young adults 
concluded that self-esteem can be boosted by secure peer 
relationships, especially if by friendships characterized 
by high level of trust and positive communication. This 
suggests that individuals’ sense of worthiness is partly 
formed and developed by perception of the quality of 
their social relationships, with better outcome for those 
with better friendship quality. However, there is a scar-
city of studies, particularly longitudinal evidence, in this 
area. Further studies of good quality should be under-
taken to better assess this relationship as the level of evi-
dence obtained from those studies is not strong enough 
to reach a conclusive answer.

Strengths and limitations
The association between friendship quality and subjec-
tive wellbeing in adolescents has been addressed for the 
first time in our review. A range of important subjective 
wellbeing constructs relevant to adolescents have been 
considered in this review to offer a broader understand-
ing of this area of research. However, this work is not 
without limitations.

The first limitation is that no language other than Eng-
lish has been considered in the inclusion criteria due to 
time restriction. Hence, the generalizability of our find-
ings could be limited for non-English-speaking countries 
because some of the evidence generated in these places 
might have published in other languages. Second is the 
absence of a meta-analysis component in our synthesis of 
evidence. That is because of poor reporting of the results 
in majority of the included studies as only twelve studies, 
for different wellbeing outcomes, have reported the effect 
estimate with the standard error, while other studies did 
not offer it nor provide any measures from which we 
could obtain it, such as the exact p-value or confidence 
intervals. The synthesis of our findings would have been 
improved by the reporting of these measures.

Implications for future research and practice
There are two major gaps in the literature that future 
research should address: scarcity of longitudinal studies, 



Page 33 of 37Alsarrani et al. BMC Public Health         (2022) 22:2420  

and absence of studies on moderators and mediators – 
except in one study of mediators [58] – that underlies 
the association between friendship quality and subjec-
tive wellbeing. Therefore, future research should be more 
longitudinal in nature [21]. Moreover, there is a need for 
using advanced statistical analysis method [21], such as 
structural equation modeling and social network analy-
sis, in order to better understand how quality of relation 
between friends impacts subjective wellbeing. Uncovering 
the underlying mechanism of this association and identi-
fication of the intermediary variables can be achieved by 
using structural equation modeling or similar approaches 
in which indirect mediational paths can be discovered. The 
difference in the association between study subjects in gen-
eral and also based on their locations, such as their schools 
or communities, can also be accounted by using multilevel 
structural equation modeling. Social network analysis, on 
the other hand, can help visualizing the full friendship net-
work structure and understanding how different patterns 
or levels of friendship between individuals play a role in 
shaping their wellbeing outcomes. Specific surveys should 
be developed to capture network data, hence, the complete 
network structure with relationships between individuals 
can be drawn and then examined. Future research examin-
ing the relationship between friendship feature (e.g., close-
ness, intimacy, and trust) and subjective well-being can 
also benefit from employing these methods. This would 
contribute to a better understanding of how different 
friendship characteristics influence subjective well-being 
during adolescence.

In practice, adolescents should be educated regarding 
the interrelation between friendship quality and sub-
jective wellbeing outcomes. The role that good-quality 
social life and other potential risk factors could play in 
affecting their wellbeing should be highlighted. Such an 
educational intervention should involve schools where 
an atmosphere of learning, discussion, and development 
of healthy friendship during adolescence can be pro-
vided. Interventions can also take place where youth also 
tend to come together, such as community centers and 
places of worships. Caregivers, teachers, and other role 
models should also get involved and encourage adoles-
cents to seek and nourish good quality friendships. They 
can engage formally – e.g., by participating in delivering 
interventions, workshops, campaigns, and other activi-
ties – and informally to educate about, and incentivize, 
the development of healthy friendships.

Conclusion
The results suggest potential positive association 
between healthy friendships and better perception of 
wellbeing outcomes. However, there is a considerable 
lack of longitudinal studies and studies of mediators and 

moderators that underlies this association. Further stud-
ies that employ study designs and analytical methods that 
are more suitable to investigate the causal relationship 
between friendship quality and subjective wellbeing con-
structs are needed.
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