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Abstract

Purpose This study aims to describe the social-relational context of adolescents and young adults living with (AYALHIV)
and without HIV (AYAHIV-) in the city of Beira (Mozambique) and to assess how it can impact their mental health.
Methods A cross-sectional study with three-level assessment was conducted between July and August 2023. Socio-economic
factors were assessed through an ad-hoc questionnaire, mental health through symptom Checklist-90 (SCL-90), and social-
relational networks using social network analysis (SNA). SNA parameters included were: average degree centrality, closeness
centrality, betweenness centrality, eigenvector centrality and transitivity. Robust linear regression model was used to assess
association between SNA parameters and SCL-90 scores.

Results AYAs involved were 352 (F: 50.7%) and 341 (96.9%) completed both sociogram and SCL-90. Average degree
centrality was 1.44 (SD 0.77) for supportive networks (supSN) and 0.49 (SD 0.39) for stressful ones (strSN). The aver-
age degree centrality was higher in AYAHIV- compared to AYALHIV (0.009). Supportive edges occurred more often
between the individual and their mother (65.1%), while stressful edges between one (24.3%) or two (18.8%) neighbourhood
people. The supSN betweenness was 0.27 (SD 0.24) in females and was significantly lower compared to males (0.33, SD
0.27, p=0.017). The mean score at the SCL-90 was 1.1 (SD 0.5). An increase in 1 SD of the average degree centrality of
the supSN was associated with a decrease of 0.14 SD at the SCL-90 (p =0.014). The SCL-90 score was significantly lower
in males (p =0.045) and in AYAs from the high socio-economic group (p =0.009).

Conclusion Two groups proved to be more vulnerable with regard to socio-relational networks, women and AYALHIV.
Better interconnected social support networks were associated with better mental health (i.e. lower scores on the SCL-90).
Improving support within the community is therefore important for achieving better mental well-being for all.
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1 Background

In 2019, the suicide rate in Mozambique was estimated at
13.6/100,000, almost twice the average for sub-Saharan Africa
(7.0/100,000) and the sixth highest rate in this region [1]. In
2020, the prevalence of adolescents and young adults (AYA)
positive on at least one screening tool for anxiety, depression,
PTSD, or drug and alcohol abuse was 54% [2]. Furthermore,
HIV has a strong impact on this country, being the leading
cause of death after one year of life until the age of 59, and a
major risk factor for the development of mental health (MH)
disorders [3]. The prevalence of positive screening for mental
disorders rises to 73% in the group of people living with HIV
[2]. Social determinants of health have an impact on both MH
and HIV outcomes. In a 2021 review, among several factors
found to have an association with MH outcomes in sub-Saha-
ran Africa, greater social support was the one most frequently
reported to be significantly related to anxiety symptoms [4].

The study of socio-ecological context and relationships has
developed considerably in recent years through Social Net-
work Analysis (SNA) techniques. Thanks to SNA, it is pos-
sible to model and analyse these relationships to understand
how they influence experiences, behaviour, and health. From
these social networks, one can receive positive or negative
resources that impact health and well-being [5, 6]. Relation-
ships are crucial in the development of personality and indi-
viduality in adolescents and young adults and, if absent, are
also capable of negatively influencing the management of a
disease such as HIV [7]. Furthermore, the social-relational
context can influence all these aspects in terms of community
stigma towards certain diseases and individual fear of neglect
[8]. For these reasons, when discussing AYA and HIV, it is
also important to assess the area of MH and how it influences
them in life and the management of the disease.

In the context of Mozambique, it was found that social net-
works are important in the distribution of preventive health
services and the epidemiology of infectious diseases [9, 10].
However, there is limited information on how social ties and
network properties may determine MH outcomes and how this
is affected by HIV serostatus. For these reasons, the objec-
tive of this study is to describe the social-relational context
of adolescents and young adults living with (AYALHIV) and
without HIV (AYAHIV-) in a sub-Saharan African country,
Mozambique, and to assess how it can impact their MH.

2 Methods
2.1 Ethical Approval

The research was performed following the ethical standards
of the 1964 Declaration of Helsinki and was approved by
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the Institutional Bioethics Committee for Health (Comité
Institucional de Bioética para a Saide, CIBS) — Sofala, on
July 21, 2023 (protocol number 007/CIBS/2023).

2.2 Study Design, Setting, and Population

This is a cross-sectional study using a three-level assessment:
sociodemographic and economic through an ad-hoc question-
naire, MH through SCL-90, and social-relational using SNA.

It was conducted in 4 neighbourhoods of Beira (Mozam-
bique), two central and two peripheric. AYAHIV- were
recruited at the community level, while AYALHIV were
reached at the health center level.

All persons aged between 15 and 24 years living in the
neighbourhoods included or accessing the target SAAJ dur-
ing the study period were considered eligible for the study
and were asked to participate. For AYALHIVs, those who
had been diagnosed less than three months before the study
period were excluded.

2.3 Sample Size

The sample size was estimated through the following formula:
2%*P(1-P)/A?, where z refers to the confidence level (set at 95%,
so z=1.96), P is the estimated prevalence of individuals testing
positive (P=0.24, based on the available data on MH disorders
in Beira), and A is the desired precision (set at 5%) [11].

Considering a dropout of around 15%, the final sample
size was projected to be at least 320 participants.

AYAs were enrolled in a non-probabilistic method, by con-
venience, asking progressively those who met the inclusion/
exclusion criteria and including those accepting to participate.

2.4 Data Collection and Instruments

Data were collected between July and August 2023. All partici-
pants were asked to complete an informed consent; for minors,
parental or legal guardian signatures were obtained. The soci-
odemographic questionnaire was administered along with the
SCL-90. The assessment was supervised by two community
health workers and a child and adolescent neuropsychiatry res-
ident to ensure that participants understood the questions and
to address any problem. After completing the questionnaires,
the participants were interviewed by two trained members of
the research staff (CM, AS) to complete the sociogram.

— Sociodemographic questionnaire:

To assess demographic and socioeconomic character-
istics a closed-ended questionnaire was administered
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(Supplementary material). Socioeconomic status (SES)
was measured considering household factors based on
the available literature [12, 13].

— Symptom Checklist-90:

The SCL-90 was used to assess the psychological pro-
file of the participants. It is a self-report questionnaire
for people aged 13 or older. It has 90 items based on a
five-point Likert distress scale, ranging from'not at all'(0)
to'extremely'(4). The average score of all items results in
the General Severity Index (GSI), a general measure of
psychological distress (Cronbach's a=0.96[0.95 CI 0.95—
0.97]). Alongside this scale, the items can be grouped
into 9 subscales: Somatization (x=0.81), Obsessive-
compulsive (x=0.72), Interpersonal sensibility (x=0.71),
Depression (a=0.76), Anxiety (a=0.77), Anger-hostility
(2=0.64), Phobic-anxiety (a=0.68), Paranoid ideation
(x=0.63), and Psychoticism («=0.78) [14]. In this study,
the time of reference for the symptoms was the previous
two weeks. The SCL-90 is available in Portuguese and
has previously been used in different countries in sub-
Saharan Africa and with AYAs [15, 16].

— Sociogram:

In public or population health research, the egocentric
network has been most widely used and for this reason
was adopted in the present study [17].

Pilot test Data collection

‘[ 20 people (AYA and local staff)
4 carried out all the questionnaires

(" The research team evaluated the |
|__answers to the questionnaires

3

creation

Edge
creation

Family
Friends
Node Occupation (job/school)
Neighbourhood
Recreational activities (i.e., sport, hobby)
Religion and spiritual life Sex

Stressful (i.e. people who make me feel sad, angry or worried.
Relationships that activate internal or external conflicts)

To build the sociogram of each participant, an inter-
view guide was created with the support of a Mozam-
bican psychologist and a social worker to account for
language and cultural differences (Supplementary
material). It encompassed three phases: introduction,
node creation, and edge creation. In the node creation
6 environments were explored (Fig. 1). Two types of
edge were included: supportive and stressful. Thus,
two different sociograms were built for each subject,
the supportive social network (SupSN) and the stress-
ful social network (StrSN). The sociograms were cre-
ated through the Canva Network software [18].

2.5 Pilot Testing

To assess the feasibility, comprehensibility, and acceptabil-
ity of the questionnaires a pre-test was conducted on 20
people (Fig. 1). Participants included both adolescents and
youth from the community and local health staff, to include
a plurality of perspectives. First, a cognitive interview was
used to assess the above characteristics and discuss possi-
ble improvements. Second, the research team evaluated the
preliminary results for completeness and appropriateness to
the objectives of this study. AYAs who participated in the
pre-test were not included in the final study sample).

2.6 Social Network Analysis Parameters

SNA allows for several characteristics to be analysed,
covering three areas: access, brokerage, and social

Statistical analysis

[_. 5 robust linear regression models |

Dependent variable Independent variables

SCL-90 General

Severity/index 1. Average degree centrality

2. Eigenvector centrality

4. Betweenness centrality

B u
= 3. Closeness centrality =
. 5. Transitivity -

Age

HIV status
SES group

Supportive (i.e. people who are ready to help me when | need
it. People who accept and appreciate me for who | am.
Relationships that increase my resilience and self-esteem)

Fig. 1 Road map of the study methods. SCL-90 = Symptom Checklist-90; SES =socioeconomic status
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influence [17]. The following indicators were chosen
based on the research question and the architecture of
the software used: average degree centrality, closeness
centrality, eigenvector centrality, betweenness centrality
and transitivity. The definition of these parameters can be
found in the Supplementary material.

2.7 Statistical Analysis

Descriptive analysis was conducted using frequencies and
percentages for categorical variables and means (standard
deviation, SD) or medians (interquartile range, IQR) for
continuous variables. Differences in the sociodemographic
characteristics of the participants were assessed through
Chi-squared and Fisher's exact test. The SES index was
built using principal component analyses of the household
factors abovementioned, and then categorized into wealth
tertiles (low, middle, high) [19].

The SNA parameters were presented as mean and
standard deviation. One-way ANOVA test was used to
evaluate the differences between the values of the dif-
ferent included SNA parameters and sociodemographic
(sex, age), economic (SES group) and clinical (HIV sta-
tus) variables.

To explore the association between GSI of SCL-90
and SNA parameters, robust linear regression was used to
correct for possible violation of standard Gauss-Markov
assumptions, as previously proposed by other authors in
similar analyses [20]. Five different models were built
with GSI as the dependent variable and varying the five
SNA parameters for both supSN and strSN as independent
variables, while maintaining sex, age and SES group as
covariates in all models. Both the SCL-90 outcome and
the SNA parameters were standardized on the right-hand
side in the regression models and beta coefficients were
estimated.

In the sensitivity analysis, the same set of models was
run by varying the outcome variable, including each of the 9
subscales of the SCL-90. Missing data were handled through
pairwise deletion.

All analyses were performed with the R software (version
4.1.1) using the package “igraph” for the SNA. A p-value
<0.05 was considered significant.

3 Results
3.1 Sample Characteristics
During the study period, 352 AYAs participated in the

survey. Sociodemographic characteristics are reported in
Table 1.

@ Springer

Table 1 Sociodemographic, sociogram, and mental health character-
istics of the whole sample of adolescents and young adults in Beira
(Mozambique), stratified by HIV serostatus

AYAHIV- AYALHIV Overall
(n=192) (n=160) (n=352)

Sex

Female 98 (51.0%) 80 (50.0%) 178 (50.6%)
Male 94 (49.0%) 80 (50.0%) 174 (49.4%)
Age group

15-19yy 107 (55.7%) 79 (49.4%) 186 (52.8%)
20-24yy 85 (44.3%) 81 (50.6%) 166 (47.2%)
Civil status (NA =6)

Single 175(91.1%) 146 O1.3%) 321 (91.2%)
Married/De facto union 11 (5.7%) 9 (5.6%) 20 (5.7%)
Divorced 3(1.6%) 2 (1.3%) 5(1.4%)
School (NA =1)

None 7 (3.6%) 8 (5.0%) 15 (4.3%)
Primary 2 (1.0%) 53.1%) 7 (2.0%)
Secondary 160 (83.3%) 132 (82.5%) 292 (83.0%)
Technical 15 (7.8%) 53.1%) 20 (5.7%)
University 8 (4.2%) 9 (5.6%) 17 (4.8%)
Job (NA =4)

None 170 (88.5%) 132 (82.5%) 302 (85.8%)
Informal job 11 (5.7%) 15 (9.4%) 26 (7.4%)
Employee 8 (4.2%) 8 (5.0%) 16 (4.5%)
Farmer 1(0.5%) 3(1.9%) 4 (1.1%)
NEET (NA =6)

No 134 (69.8%) 125 (78.1%) 259 (73.6%)
Yes 53 (27.6%) 34 (21.3%) 87 (24.7%)
Supportive sociogram mean (SD)

Average degree centrality 1.54 (0.75) 1.32 (0.77) 1.44 (0.77)
Eigenvector centrality 0.99 (0.10) 0.99 (0.09) 0.99 (0.09)
Closeness centrality 0.92 (0.13) 0.93 (0.11) 0.92 (0.12)
Betweenness centrality 0.33 (0.26) 0.27 (0.25) 0.30 (0.25)
Transitivity 0.18 (0.20) 0.16 (0.21) 0.17 (0.20)
Stressful sociogram mean (SD)

Average degree centrality 0.53 (0.43) 0.44 (0.34) 0.49 (0.39)
Eigenvector centrality 0.92 (0.24) 0.94 (0.21) 0.93 (0.23)
Closeness centrality 0.92 (0.13) 0.92 (0.13) 0.92 (0.13)
Betweenness centrality 0.05 (0.08) 0.05 (0.09) 0.05 (0.08)
Transitivity 0.12 (0.23) 0.09 (0.23) 0.11(0.23)
SCL-90 scales mean (SD)

GSI 1.1 (0.5) 1.1 (0.5) 1.1 (0.5)
Somatization 1.0 (0.6) 1.0 (0.6) 1.0 (0.6)
Obsessive—compulsive 1.3 (0.6) 1.4 (0.6) 1.3 (0.6)
Interpersonal sensibility 1.2 (0.6) 1.2 (0.6) 1.2 (0.6)
Depression 1.1 (0.6) 1.2 (0.6) 1.1 (0.6)
Anxiety 1.0 (0.7) 0.9 (0.6) 0.9 (0.6)
Anger-hostility 1.0 (0.7) 0.9 (0.7) 1.0 (0.7)
Phobic-anxiety 1.1 (0.8) 1.0 (0.8) 1.0 (0.8)
Paranoid ideation 1.2(0.7) 1.1 (0.7) 1.2 (0.7)
Psychoticism 1.0 (0.7) 0.9 (0.6) 1.0 (0.7)

AYALHIV Adolescent and Young Adults Living with HIV, AYAHIV-
Adolescent and Young Adults without HIV, GSI Global Severity
Index, NEET Not in Education, Employment, or Training, SCL-90
Symptom Checklist-90
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AYALHIV were 160 (45.5%) with no differences based
on sex (p= 0.930), age (p= 0.279), educational level (p =
0.194), NEET (p=0.171), or SES index group (p = 0.144).
YAs being NEET were 62 (37.8%) and outnumbered ado-
lescents (n= 25, 13.7%, p< 0.001).

3.2 Social Network Analysis

AYAs completing the sociogram were 341 (96.9%, AYAL-
HIV: 154, 45.2%). The mean of the average degree cen-
trality of the supSN and strSN in the whole sample was
1.44 (SD 0.77) and 0.49 (SD 0.39), respectively. The most
frequent supportive edges were between the individuals
and thier mother (65.1%), friends (63.6%), and siblings
(57.2%, Fig. 2). Most frequently, AYAs reported stressful

edges between them and one (24.3%) or two (18.8%)
neighbourhood people, followed by stressful edges with
one (15.8%) or two colleagues (15.6%, Fig. 2). The aver-
age degree centrality was higher in AYAHIV- compared
to AYALHIV for both supSN (p = 0.009) and strSN (p =
0.036, Table 1). No differences were found based on sex,
age, or SES group (Table 1).

The mean values of the node individual for the three cen-
trality measures (eigenvector, closeness, and betweenness)
in the supSN and strSN are shown in Table 1.

The node with the highest eigenvector centrality was
the individual in 324 (95.0%) supSN and was individual
in 276 (80.9%) strSN, followed by friends (5.3%), family
(5.0%) and neighbourhood (4.1%). Adolescents showed
higher closeness centrality in supSN compared to YA (p =

B e
@ 3 = @C a
@ @
®
& o ©
lients ® TS ~ &
& @
& L
@ . ®
) L
-~ @
®

& @ «

Fig.2 Network diagram of the overall sample of adolescents and young
adults in Beira (Mozambique) who completed the sociogram stratified
by HIV serostatus (panel A and B= negative, panels C and D= posi-
tive) and by type of edge (panel A and C= supportive edges, panel B

and D = stressful edges. Node colours represents different environments:
red =family, yellow =friend, green =occupation (job/school), orange
=neighbourhood, blue =recreation (i.e., sport, hobby), purple =reli-
gion/spiritual life. Bairro means neighbourhood in Portuguese
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0.028). The supSN betweenness centrality was 0.27 (SD
0.24) in females and was significantly lower compared
to males (0.33, SD 0.27, p= 0.017). It was also lower
in AYALHIV (p= 0.026, Table 1). No other significant
differences regarding the centrality measures were found
based on sex, age, SES group, or HIV serostatus.

The mean transitivity of the supSN and strSN was 0.17
(SD 0.20) and 0.11 (SD 0.23), respectively. No differ-
ences were found based on sex, age, SES group, or HIV
serostatus.

3.3 Association Between Mental Health and Social
Network

The mean GSI obtained from the SCL-90 was 1.1 (SD
0.5). Results from the multivariable regression models
are shown in Table 2. An increase in 1 SD of the aver-
age degree centrality of the supSN was associated with
a decrease of 0.14 SD of the GSI (p = 0.014). No other
significant associations were retrieved based on the SNA
parameters explored. In all the five models explored, the
GSI was significantly lower in males compared to females
by a value ranging from 0.22 to 0.29 SD and was also
significantly lower in AYAs from the high SES group com-
pared to those from the low (Table 2).

In the sensitivity analysis by SCL-90 subscales, 5
confirmed the results obtained in the overall GSI analy-
sis with decreasing scores in depression (—0.14 SD, p=
0.012), psychoticism (—0.12 SD, p = 0.029), somatization
(—0.12 SD, p=0.029), obsessive—compulsive (—0.14 SD,
p= 0.018) and phobic-anxiety (=0.11 SD, p= 0.039) as
the average degree centrality of the supSN increased. An
increase in depression (0.14 SD, p=0.014) and psychoti-
cism (0.12 SD, p = 0.028) subscales score was also asso-
ciated with increasing strSN average degree centrality.
With increasing transitivity of the supSN a decrease in
the score of the subscale phobic-anxiety (—0.12 SD, p=
0.048), anger-hostility (—0.17 SD, p = 0.008), and anxiety
(=0.15, p= 0.020) was observed. There were no differ-
ences according to the SNA measures on the paranoid
ideation and interpersonal sensibility subscales.

4 Discussion

Social network has been confirmed as a factor influencing
AYAs mental health, whereby supportive and more intercon-
nected social networks are associated with lower levels of
psychological distress (i.e., lower score at the SCL-90 GSI).
An increase in the depression subscale score was associated
in a twofold manner with a decreasing interconnectedness

@ Springer

in the supportive SN and an increasing one in the stressful
SN. Two categories proved to be more vulnerable in this
study, women and AYALHIV, showing less interconnected
social network, with lower levels of access and brokerage.
Moreover, females and AYA from lower socioeconomic
group showed higher level of psychological distress.

A recent systematic review showed that social network
interventions are effective in improving MH outcomes. It
was reported that people with better clinical prognosis expe-
rienced greater improvements in their social networks, just
as people with better quality networks at baseline demon-
strated better MH [21]. In the present study, the GSI of the
SCL-90 decreased as access to the supportive social network
increased (i.e. better average degree centrality of the net-
work). This result is in line with previous studies conducted
in both resource-limited and high-income countries, where
it was shown that as the parameters chosen to describe the
social network improved, resulting in better network con-
nectedness, so did the dimensions of MH assessed by dif-
ferent questionnaires [20, 22].

In our study, there were no differences between AYAL-
HIV and AYAHIV- in the positive association between the
quality of social support networks and mental well-being.
In a study by Boyes and colleagues, social support was
found to be associated with better MH outcomes among
HIV-infected adolescents in South Africa [23]. Further-
more, peer support groups have been shown to be impor-
tant for the mental well-being of adolescents with HIV in
Zimbabwe [24]. Involving peer support in the design and
delivery of MH services has demonstrated a reduction in
hospital admissions and promoted recovery-focused care,
a key point in global health policies [25]. Indeed, social
support is recognized for its protective effects against nega-
tive MH outcomes, with research indicating that perceived
support from peers and caring adults enhances adoles-
cents' mental well-being [26]. Peer support and a strong
social network are particularly important in a transitional
phase such as adolescence, a period of vulnerability but
one whose great potential for MH promotion and preven-
tion by strengthening social emotional skills is also empha-
sised by the World Health Organisation [27, 28].

A better outcome in the depression subscale was associ-
ated in our study not only with greater interconnectedness
in support networks, but also with a decrease in stress-
ful ones. It has been reported that interpersonal stressful
relationships and events could trigger depressive episodes,
especially in adolescent girls [29]. In addition, low peer
and parental support is a stable risk factor that creates a
vulnerability to recurrence of depression even after the epi-
sode has resolved [29]. According to our results, higher
levels of anxiety and phobic anxiety were associated with
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lower levels of social influence within the supportive social
networks of AYAs. It was shown that adolescents with high
levels of anxiety try to avoid potential social situations and
avoid negative evaluations of others by showing stronger
conformity with others [30]. Anxiety does indeed drive
social decision-making, leading highly anxious people to
an avoidance tendency in social interaction [31].

The importance of social network is highlighted by
a recent study focused on suicidality, which examined the
associations between social networks during adolescence
and different suicidal trajectories [32]. Across all social
network characteristics, higher-level family cohesion was
significantly associated with lower probabilities of engaging
in suicidal ideation trajectories, as well as in suicide attempt
trajectories. In this context of close mutual interdepend-
ence between MH and the social network, fostering com-
munity MH competencies is important as the stressful edges
reported by the AYAs involved in our study were mainly
related to the neighbourhood. Previous studies investigated
how socio-emotional learning can create greater social cohe-
sion, which is particularly useful for AYALHIV to decrease
stigma and improve inclusion. This can improve the use
of preventive measures, access to testing and adherence to
therapy [33].

The gender gap in MH has shown association with social
gender inequalities, which exacerbate this gap and contrib-
ute to the greater risk of mental disorders compared to men
[34]. Indeed, women in our study showed weaker social
networks with lower brokerage than men and worse scores
on the SCL-90 GSI. The possibility of women to build a
social support network is influenced by the role that females
play in society. In the case of Africa, there is a gender gap,
as women's status in society is mainly that of mothers and
wives. More than half (65%) of the adolescents involved in
our study identified their mother as a supportive reference
point within their network. Women are the focal point of
the family in society, but to be supportive of the family they
often get limited to the domestic environment. This reduces
the opportunities for women to build their social and eco-
nomic independence.

This study has some limitations. First, the use of the
SCL-90, although already proven in sub-Saharan Africa,
might be challenging, mainly due to its length and the fact
that not all items can be easily understood. For this reason,
AYAs had a CHW available during the compiling process
to clarify any doubts. Second, SNA captures an image at a
given moment of a dynamic element such as a social net-
work that can change rapidly over time. Finally, although
covering the three main areas for describing a social network
in accordance with the available literature, only some of all
possible parameters were selected and included in the SNA.
Moreover, due to the cross-sectional design of the study, it

@ Springer

is not possible to determine the direction, hence the causal-
ity, of the relationship found between social network and
SCL-90 score. Despite these limitations, to the best of our
knowledge this is the first study to use SNA to investigate
the association between socio-relational context and MH in
Mozambique. Further studies are needed to deepen this asso-
ciation and guide interventions to improve MH community
competences to achieve better mental well-being for all.
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