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Background: Good sibling relationships in adulthood are known to be a protective factor
for mental health. The quality of these relationships is influence by the sibship’s inherent
characteristics (e.g., birth order, number of brothers and sisters, sex composition, age
gaps). The present study explored whether these same determinants can help to explain
how individuals experience their relationship with a sibling who has been diagnosed with
schizophrenia.

Method: A total of 374 adults completed the Adult Sibling Relationship Questionnaire, a
scale that probes the quality of these relationships on three dimensions: warmth, conflict,
and rivalry. We also collected sociodemographic data and information about family
structure from each of the participants. Participants were divided into two matched
groups: nonclinical sibling group (n = 187) or schizophrenia sibling group (n = 187).
Regression analyses were conducted to extract possible predictors of sibling relationship
quality for each group. Further regression analyses then focused exclusively on
relationships with an ill sibling, in order to study the role of disease-related variables in
explaining each of the three dimensions.

Results: Results showed that sociodemographic and family structure data explained a
significant proportion of variance in the sibling relationship, but solely for nonclinical
siblings. When participants had a sibling with schizophrenia, we found that disease-
related variables (symptom severity, frequency of treatment) also had to be included to
predict the conflict dimension.

Conclusions: Our results suggest that feelings of conflict experienced by the
schizophrenia sibling group were fueled by the symptoms the ill person displayed.
Healthy brothers and sisters probably have only a poor understanding of these
symptoms. This could be improved by supporting them and helping them learn more
about the disease. Future research will have to prove that providing such support for
siblings does indeed improve the quality of their sibling relationships and, by so doing,
enhance the wellbeing of both members of a sibling dyad.
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INTRODUCTION

In recent years, the move toward deinstitutionalizing psychiatry
has led to considerable interest in how families function as a
system. Owing to ever shorter hospital stays, patients soon go
back to living in the community or, more often than not, with
their families (1). As a result, the latter are now regarded as the
pillars of the care pathway for patients with schizophrenia (SZ)
(2). Indeed, family members are referred to in the scientific
literature as caregivers (3–5). Nevertheless, research on patients’
families all too often turns out to be research on parents, if not
just mothers (3, 6, 7).

Although brothers and sisters are rarely include in these
studies, they are certainly not spared the shock caused by the
onset of a psychiatric disorder (8). Indeed, they are often in the
front line when the very first signs of the disease appear.
Moreover, unlike their parents, they are not shielded from this
adversity by a generational barrier (9). Disease onset may
therefore affect the sibling bond and threaten the benefits that
are assumed to flow from a good sibling relationship, such as
better mental health and social, cognitive, and emotional
development (10, 11).

Sibling relationships are one of the longest lasting types of
relationships we can have (12, 13), and are constantly adapting
and changing. More specifically, in adulthood, they can be
described along three dimensions: warmth, conflict, and rivalry
(14, 15). Warmth can be defined as perceived closeness and
support among siblings. Conflict refers to disagreements and
quarrels within the relationship, while rivalry refers to
competition between siblings for their parents’ love and
attention. Up to adolescence, a good sibling relationship is
characterized by great warmth, scant conflict, and low rivalry
(16), and can be an important protective factor for mental health
(17). In adulthood, sibling relationships are generally more
elective and therefore more peaceful (less warmth, but also less
conflict and rivalry) than they are in childhood (18–21).

Each sibling relationship is unique, shaped by a shared history
and the particular composition of the sibling and family groups.
Nevertheless, the variance in these sibling relationships can be
partly explained by various inherent characteristics of the
sibship, including birth order (22), number of brothers and
sisters (15, 21), sex composition (15, 21), ages (15, 19), and age
gaps (15).

Sex composition has received considerable attention from
researchers seeking to explain disparities in the experience of
sibling relationships. In adulthood, brothers and sisters of
opposite sexes describe less conflict in their relationships than
same-sex siblings do (15). Women report more conflict and
rivalry in their sibling relationships than men do. However, they
also describe greater warmth (18) and more satisfaction with
these relationships (23–25). Research results confirm that
relationships between sisters are more intense than
relationships between brothers (21, 26).

Studies about sibling birth order and its impact on children’s
personality are controversial (27). Researchers nevertheless agree
that birth order plays a part in children’s cognitive development
Frontiers in Psychiatry | www.frontiersin.org 2
and caregivers’ behaviors toward siblings (28). Firstborn siblings
tend to display more educational behaviors and take care of their
younger siblings (23, 29–32). Longitudinal research needs to be
undertaken to confirm the link between birth order and prosocial
behavior among adult siblings. This research has already been
done with children, but birth order is generally overlooked in the
exploration of adult sibling relationships.

Comparisons between siblings with a small age gap can also
induce a form of rivalry in adulthood (33), despite the fact that
inequalities recede over time. Whereas Riggio (34) observed
greater warmth between adult siblings when they were next to
each other in the birth order (34), Stocker, Lanthier, and Furman
found less conflict between siblings who were farther apart in age
(15). These results suggest that siblings who are closer in age have
a more intense experience of the sibling relationship (more
warmth, more conflict, and more rivalry).

The number of brothers and sisters can also influence the
number of sibling alliances and rivalries. For example, Stocker
et al. (1997) found that in adulthood, larger sibships report more
rivalry and less warmth than smaller ones (15). The authors
interpreted this result in the light of early relationships, arguing
that children in large families are acutely aware of their parents’
limited attentional resources as they are growing up, and remain
particularly sensitive to potential disparities in the amount of
parental attention they receive (15).

These variables therefore seem to have an impact on adults’
experience of their sibling relationships. But do they exert the
same influence when one of the siblings has been diagnosed
with SZ?

Onset of SZ symptoms generally occurs between the ages of
15 and 25 years. At this age, siblings are often still living under
the same roof. Moreover, unlike the relatives of individuals with
developmental disorders or intellectual disability, the family and
friends of persons with SZ generally knew them prior to
symptom onset. In addition to having to manage their negative
emotional responses (35, 36), they therefore have to revise their
future plans for and with their ill sibling (37). Living with a
person with SZ is a strange and bewildering experience (38). The
symptoms (i.e., delusions, hallucinations, behavioral problems,
anhedonia, cognitive disorders, and isolation) and the chronic
nature of the disorder place a heavy burden on all family
members (39).

Although authors have become increasingly interested in the
experience of healthy individuals who have a sibling with SZ,
there is still scant research on these very particular sibling
relationships. Most have focused either on the healthy brother
or sister’s coping strategies (40–43), the emotional experience of
younger children (35, 36), or their involvement as caregivers to
their ill sibling (44–49). To our knowledge, healthy adults’
experience of their relationship with a sibling diagnosed with
SZ has only been explored in two studies.

The more recent study looked at how the aggressive behaviors
toward self or others displayed by persons with first episode
psychosis (FEP) affect their relationships with their healthy
brothers and sisters (50). Participants completed the Adult
Sibling Relationship Questionnaire (ASRQ), a self-report
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questionnaire measuring the three dimensions (warmth, conflict,
and rivalry) of sibling relationships. Results indicated that these
aggressive behaviors (taking drugs, history of violence, and
suicide attempts) are detrimental to the sibling relationship.
We can nevertheless observe that in this study only 1.6% of
individuals who had experienced FEP displayed aggressive
behaviors toward others; the most common aggressive
behaviors were self-harm behaviors such as drug taking or
suicide attempts. These results, albeit interesting, concerned
quite young siblings (Mage = 21.7, SD = 4.4). The earlier study,
by contrast, looked at the determinants of the SZ sibling
relationship in adulthood (51). More specifically, the authors
assessed the effect of eight variables on healthy adults’ experience
of the sibling relationship: family cohesion during childhood,
threats or physical violence, fear of the ill sibling, personal gains
from coping with the latter’s illness, ability of the ill sibling to
control the symptoms, being a parent or not, being in a female or
nonfemale dyad, and SZ symptoms reported by the caregivers
themselves. Respondents reported a better relationship when
they had grown up in a more cohesive family environment and
when they experienced more personal gains from coping with
the challenges of their sibling’s mental illness. By contrast,
believing that the sibling with SZ could control his or her
symptoms had a negative impact on the sibling relationship. In
conclusion, the results of these two studies on relationships
between healthy adults and siblings with SZ point in the same
direction (50, 51), indicating that negative assessments of these
relationships arise mainly from fear, especially when the target
sibling is violent or displays threatening behavior (50, 51).

Following on from these studies, the present research further
explored the determinants of relationships between healthy adults
and siblings with SZ. For the first time, however, we ran comparisons
with a matched nonclinical sibling group, formed especially for this
study. We postulated that whereas these nonclinical sibling
relationships can be explained—at least in part and as shown in
the literature review above—by various characteristics inherent to the
sibship (e.g., family structure characteristics such as age gap between
siblings, sex composition, number of brothers and sisters, etc.), this is
less the case for relationships between healthy adults and siblings
with SZ. More specifically, based on the findings of the two above-
mentioned studies (50, 51), we suggested that SZ-related variables
(particularly the severity with which symptoms are perceived by the
healthy sibling) must also be taken into account to better explain the
three dimensions (warmth, conflict, and rivalry) of relationships
between healthy adults and siblings with SZ. The short version of the
ASRQ was used to measure these three dimensions of adult
sibling relationships.
1National Union of Families or Friends of Persons with Mental Illness and/or
Disability.
MATERIALS AND METHODS

Participants
Two Initial Groups
We recruited two initial groups of French volunteers who had all
(N = 1645) completed an online questionnaire: a large group of
1,444 adults with nonclinical siblings (76.5% female; Mage =
25.91 years, SD = 8.31) drawn from the general population
Frontiers in Psychiatry | www.frontiersin.org 3
between September and November 2017; and a smaller group
of 201 adults (77.1% female;Mage = 37.9 years, SD = 12.08) with a
sibling with a SZ between November 2017 and February 2018.
The inclusion criteria for all participants were (a) aged at least 18
years, and (b) at least one sibling aged 18 years or over. For
participants in the SZ sibling group, there was a third criterion:
having a sibling who had been diagnosed with SZ by a
healthcare professional.

Matching Procedure
The matching procedure was performed manually, using the
group of siblings of individuals with SZ as a reference (n = 201).
Each participant in the SZ sibling group was matched with a
participant in the nonclinical sibling group on four criteria: age
(within 5 years), sex, sex of target sibling, and birth order
(younger or older than target sibling). When several
participants had the same profile, the matching was carried
out randomly.

Two Matched Groups Siblings With and Without SZ
With these four criteria, we were able to match 187 participants
in the SZ sibling group with 187 siblings from the general
population. We therefore ended up with two matched groups,
each with 187 participants (N = 374). In each group, the mean
age was 35.9 years (SD = 10.7), 46.5% of participants were
younger than the target sibling, 49.7% were older, and 3.7%
were twins. In both groups, 77.5% of participants were women
answering about their relationship with a brother (80.7%).
Fourteen participants in the initial group of 201 individuals
with a sibling diagnosed with SZ could not be paired, mostly
because of their age: nine of them were aged over 64 years,
whereas the oldest participant in the nonclinical group was 64
years old. The remaining five were twins for whom we were
unable to find a matching twin of the same sex in the initial
nonclinical group (n = 1444).

Procedures
Janghorban, Roudsari, and Taghipour recommended recruiting
participants via social media, instead of relying solely on
psychiatric institutions or charitable bodies, in order to reach a
broader population (52). Participants were therefore recruited
via social media (support groups for the relatives of individuals
with mental disorders) and through the Union Nationale de
Familles ou Amis de Personnes Malades et/ou Handicapées
Psychiques1 (UNAFAM), a French charity that offers support
to the families of persons with chronic mental disorders.

An electronic link to an online form was sent by social media
group administrators, organization websites, and charity
newsletters to potential participants. After reading an
information letter, participants had to validate their consent
online (53). They could then gain access to a self-administered
online questionnaire that took approximately 40 min
to complete.
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Measures
Sociodemographic and Family Structure Data
We collected participants’ sociodemographic data, physical
proximity data, and information about their family structure
and looked for differences between the two groups. The
sociodemographic category includes sex, age, and socio-
economic status variables. The physical proximity category
includes residence and visit frequency variables. The family
structure category includes sibling size, sex of target sibling,
age difference between the two siblings, birth order, and birth
order of target sibling variables.

Clinical Data About the Target Sibling With SZ
For the SZ sibling group only, we collected clinical information
about the ill sibling through a questionnaire that we specifically
designed for the purposes of the present study. Participants
completed a 10-item questionnaire about the pathology of
their sibling diagnosed with SZ (e.g., age at symptom onset,
year of diagnosis, type of SZ (paranoid, hebephrenic, etc.),
perceived degree of severity, number of hospitalizations, type
and frequency of professional follow-up, primary caregiver, and
social activity of target sibling.

Short Version of the Adult Sibling Relationship
Questionnaire (ASRQ-S)
The ASRQ-S is a self-report questionnaire assessing the
qualitative features of sibling relationships in young adulthood
and beyond. Participants were asked to report on a single sibling
relationship. The original long-form version of the ASRQ (81
items) was developed by Stocker et al. (15) as an age-appropriate
extension of the Sibling Relationship Questionnaire (54).

The short form of the ASRQ (ASRQ-S), developed by
Lanthier, Stocker, and Furman but not yet validated or
published, includes 47 of the 81 items in the full ASRQ. These
47 items are divided into eight subscales corresponding to the
three above-mentioned factors: knowledge, intimacy, and
emotional support (warmth); antagonism, dominance, and
quarreling (conflict); and maternal rivalry and paternal rivalry
(rivalry). We translated the ASRQ-S into French using
Vallerand’s back-translation procedure, after obtaining the
consent of the original authors (55). A native English bilingual
translated the English version of the ASRQ-S into French, and a
second bilingual translated this French version back into English.
When compared, the two English versions were initially found to
have substantial incongruities. The French version was therefore
self-administered by 10 siblings to identify potential problems or
ambiguities arising from the translation. Their responses were
used to produce the final French version of the ASRQ-S.

Three of the items (items 10, 11, and 27) making up the
dominance subscale were deleted from the French version
because the component coefficients were not conclusive (> .30).
After deleting these items, the French version of the ASRQ-S
contained 44 items. It was found to have good internal
consistency (minimum a = 0.65, maximum a = 0.96).

The subscales assessing maternal and paternal rivalry give
participants the option of not responding if one or both parents
Frontiers in Psychiatry | www.frontiersin.org 4
have died. Whenever data were missing, we performed the
analyses on the remaining data.

Data Analytic Strategy
The data analysis took place over two phases, both featuring
regression analyses and performed with R 3.5.0 software. The
first phase was intended to ascertain whether family-structure
variables were equally predictive of sibling relationship quality
across the two groups. The second phase was intended to
ascertain whether the quality of SZ sibling relationships was
better predicted by family-structure variables or by SZ-
related variables.

Comparisons Between Nonclinical Sibling and SZ
Sibling Groups
In the first phase, we tested the hypothesis that sociodemographic
variables (i.e., sex, age, socioeconomic status) and family-structure
variables (i.e., sibling size, sex of the target sibling, difference in age
between the two siblings in absolute values, the participant’s birth
order, the target sibling’s birth order, place of residence, and visit
frequency) are less predictive of the quality of the sibling
relationship in the SZ sibling group.

We used two complementary methods to test this first
hypothesis. The first method consisted in observing whether the
percentage of the variance in each of the three dimensions of the
adult sibling relationship (i.e., warmth, conflict, rivalry) explained
by sociodemographic and family-structure variables was smaller in
the SZ sibling group than in the nonclinical sibling group. To this
end, ordinary least squares regressions were computed separately
for each group. These regressions were computed in a hierarchical
fashion, entering first the sociodemographic variables, then the
family-structure variables as predictors. This method had the
advantage of allowing the two groups to be directly compared
on (a) the percentage of the explained variance, and (b) the
number of statistically significant predictors. However, as the
regressions were computed separately for each group, it did not
allows us to determine whether putative differences between these
two groups were statistically significant.

Consequently, we applied a second method to determine
whether considering the moderating effect of group (SZ
siblings vs. nonclinical siblings) significantly increased the
model’s fit to the data. To this end, we computed two ordinary
least squares regressions at the level of the whole sample. Both
regressions contained the above-mentioned sociodemographic
and family-structure variables as predictors. However, the first
regression only contained the additive effect of group among its
predictors, whereas the second model contained both its additive
and interaction effects. Model comparisons allowed us to see
whether the addition of this interaction effect significantly
improved the fit of the model to the data. This method had the
advantage of enabling us to determine whether there was a
statistically significant difference in the way our predictors
influenced our outcome variables according to the group.

To avoid any multicollinearity issues, we computed for each
regression analysis the adjusted generalized variance inflated
factor of each predictor (56, 57), and removed the predictors
showing a value which was above 5 on this factor (57).
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SZ-Related Variables Explaining the Sibling
Relationship in the SZ Sibling Group
The second phase of our data analytic strategy was designed to
test the hypothesis that the quality of a sibling relationship
involving an individual with SZ is predicted not only by
family-structure variables, but also by SZ-related variables.
This phase would be particularly important if, as expected,
family-structure variables proved to be less predictive of the
quality of these relationships. To test this hypothesis, we
examined whether considering SZ-related variables (e.g., type,
severity) significantly increased the percentage of the explained
variance in each of the three dimensions of the adult sibling
relationship, compared with when only sociodemographic and
family-structure variables were considered. Once again, we
carried out ordinary least squares regressions in a hierarchical
fashion, entering the sociodemographic variables first, then the
family-structure variables, and lastly the SZ-related variables.
RESULTS

Descriptive Statistics and Between-
Groups Comparison
Descriptive statistics for the sociodemographic, physical
proximity, family structure, and ASRQ-S (warmth, conflict,
Frontiers in Psychiatry | www.frontiersin.org 5
rivalry) data we collected on the two groups are set out in
Table 1. The SZ sibling and nonclinical sibling groups were
similar overall, as they only differed from each other on six
sociodemographic and family-structure variables: the proportion
of unemployed participants, which was higher in the nonclinical
sibling group (c² = 5.22, p < 0.05); the proportion of target
siblings who were the youngest in their sibship, which was higher
in the SZ sibling group (c² = 18.71, p < 0.001); the proportion of
target siblings who occupied an intermediate position in their
sibship, which was higher in the nonclinical sibling group (c² =
11.97, p < 0.001); sibling size, which was higher in the SZ sibling
group (t = −2.01, p < 0.05); difference in age between the two
siblings in absolute values, which was higher in the SZ sibling
group (t = −4.28, p < 0.001); and mean frequency of encounters,
which was higher in the SZ sibling group (t = −2.54, p < 0.05).

Regression Analyses
Did Sociodemographic and Family-Structure
Variables Explain Adult Sibling Relationships?
Warmth in the Adult Sibling Relationship
Results of the hierarchical regression analyses are provided in
Tables 2 and 3 (column 1). When the sociodemographic
variables were entered alone as predictor variables, the
multiplicative model explained approximately the same
percentage of the variance in the warmth of the sibling
TABLE 1 | Participants’ sociodemographic, physical proximity, and family structure characteristics.

Variables Modality (for categorical variables) Total sample
(N = 374)

Nonclinical siblings
(n = 187)

SZ siblings (n = 187) t or chi²

Sex (%) Female 288 (77.00) 144 (77.00) 144 (77.00) 0
Mean age in years (SD) 35.96 (10.75) 35.93 (10.76) 36 (10.77) −0.07
Socioeconomic status (%) Never worked/long-term unemployed 21 (5.67) 16 (8.70) 5 (2.67) 5.22*

Small employer or own account worker 9 (2.43) 2 (1.09) 7 (3.74) 1.76
Managerial/administrative/professional occupation 135 (36.39) 63 (34.24) 72 (38.50) 0.56
Intermediate occupation 42 (11.32) 11 (5.98) 31 (16.58) 9.35**
Lower supervisory & technical 91 (24.53) 50 (27.72) 41 (21.39) 1.68
Semi-routine occupation 4 (1.08) 2 (1.09) 2 (1.07) 0
Full-time student 62 (16.71) 36 (19.57) 26 (13.90) 1.75
Retired 7 (1.89) 3 (1.63) 4 (2.14) 0

Sibling size (SD) Number of siblings per family 3.17 (1.55) 3.01 (1.64) 3.33 (1.43) −0.32*
Sex of target sibling (%) Female 74 (19.79) 37 (19.79) 37 (19.79) 0
Absolute value of the mean
age difference between the
two siblings in years (SD)

4.29 (3.01) 3.64 (2.35) 4.94 (3.43) −1.30*

Participant’s birth order (%) Youngest 94 (25.13) 39 (20.86) 55 (29.41) 3.20
Middle 131 (35.03) 67 (35.83) 64 (34.22) 0.05
Oldest 149 (39.84) 81 (43.32) 68 (36.36) 1.61

Target sibling’s birth order (%) Youngest 77 (20.59) 21 (11.23) 56 (29.9) 18.91***
Middle 168 (44.92) 101 (54.01) 67 (35.83) 11.77***
Oldest 129 (34.49) 65 (34.76) 64 (34.22) 0

Place of residence (%) Same 19 (4.95) 7 (3.74) 12 (6.42) 0.89
Mean visit frequency, ranging
from 1 (never) to 7 (every day)
(SD)

3.06 (1.33) 2.88 (1.14) 3.23 (1.48) −2.54*

Warmth 2.80 (0.89) 3.07 (0.94) 2.53 (0.78) −6.04***
Conflict 1.92 (0.72) 1.84 (0.66) 1.99 (0.76) 2.11*
Rivalry 0.59 (0.52) 0.46 (0.45) 0.73 (0.55) 4.99***
A
pril 2020 | Volume 11 | A
The last column consist of the mean or frequency difference in the variable of interest between the non-clinical and SZ sibling groups. Student’s t test were used when this variable was
numeric, and Pearson’s chi² test were used when this variable was nominal.
* p < 0.05. ** p < 0.01. *** p < 0.001.
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TABLE 2 | Standardized regression coefficients of the hierarchical regression analyses for warmth, conflict, and rivalry for models with and without the interaction with
the group (nonclinical sibling group and SZ sibling group).

Variable Modalities compared for cate-
gorical variables

Warmth Conflict Rivalry

Additive Multiplicative Additive Multiplicative Additive Multiplicative

Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step2

Grp SZ vs. nonclinical −0.63*** −0.73*** −0.62 −1.50** 0.26* 0.21 −0.55 −0.61 0.54*** 0.55*** −0.13 −0.05
Sex Male vs. female −0.05 −0.06 −0.04 0.15 −0.10 −0.10 −0.05 −0.09 −0.32* −0.33** −0.32 −0.47**
Age in years −0.10 −0.05 −0.19* −0.04 0.07 0.11 −0.07 −0.04 0.12 0.17* 0.20* 0.28**
Socio-
economic
status

Small employer or own account
worker vs. never worked/long-term
unemployed

0.82* 0.52 1.36 1.59* −1.07** −0.86* −1.72* −1.85* −0.20 −0.04 −0.05 0.07

Managerial/administrative/
professional occupation vs.
unemployed

0.25 0.04 0.23 −0.17 −0.32 −0.18 −0.47 −0.33 −0.09 0.03 −0.07 0.18

Intermediate occupation vs.
unemployed

0.13 0 −0.10 −0.23 −0.50 −0.38 −1.33** −1.23** −0.10 −0.02 −0.65 −0.53

Lower supervisory & technical vs.
unemployed

0.32 0.05 0.30 −0.23 −0.51* −0.37 −0.77** −0.57 −0.16 −0.04 −0.51 −0.14

Semi-routine occupation vs.
unemployed

0.06 −0.87 −0.92 −2.13** 0.03 0.31 0.83 1.18 0.63 0.91 2.31** 3.65***

Fulltime student vs. unemployed −0.04 −0.22 0.03 −0.33 −0.25 −0.24 −0.51 −0.52 0.13 0.16 0.01 0.12
Retired vs. unemployed 1.09 0.55 1.04 0.78 −0.31 −0.20 −0.81 −0.52 −1.16* −0.99* −1.54* −1.31*

Sibling size 0.04 0.15 −0.01 0 −0.08 −0.29**
Sex of target
sibling

Male vs. female −0.38** −0.67*** −0.08 −0.10 −0.10 −0.07

Age difference between the two siblings −0.04 0.04 0.05 −0.04 −0.02 0.06
Birth order Intermediate vs. youngest 0.02 0.35 −0.17 −0.39 −0.16 −0.04

Oldest vs. youngest −0.14 −0.04 −0.26 −0.35 −0.21 −0.59**
Birth order of
target sibling

Intermediate vs. youngest 0.01 0.19 −0.02 0.11 0.03 0.10

Oldest vs. youngest −0.08 −0.06 0.10 0.34 0.08 −0.22
Residence Different vs. same 0.83** 0.74** −0.48 −0.66* −0.40 −0.50
Visit frequency (from 1= never to 7= every day) 0.49*** 0.67*** −0.07 −0.10 −0.09 −0.20*

Grp*sex Male vs. female 0 −0.25 −0.13 −0.11 −0.02 0.11
Grp*socio-
economic
status

Small employer or own account
worker vs. never worked/long-term
unemployed

−0.79 −1.24 1.30 1.82 0.36 0.42

Managerial/administrative/
professional occupation vs.
unemployed

0 0.40 0.71 0.83 0.40 0.33

Intermediate occupation vs.
unemployed

0.25 0.35 1.63* 1.77** 1.26* 1.31*

Lower supervisory & technical vs.
unemployed

0.02 0.51 0.97 0.98 1.11* 0.86

Semi-routine occupation vs.
unemployed

1.91 2.64** −1.20 −1.28 −2.96** −4.35***

Fulltime student vs. unemployed −0.23 0.19 0.81 0.96 0.65 0.59
Retired vs. unemployed 0 0.06 1.31 1.16 1.19 1.12

Grp*sibling size −0.26* −0.04 0.33*
Grp*sex of
target sibling

Male vs. female 0.77*** −0.06 −0.23

Grp*age difference between the two siblings −0.12 0.10 −0.09
Grp*birth
order

Intermediate vs. youngest −0.29 0.32 −0.12

Oldest vs. youngest 0.09 0.13 0.47
Grp*birth
order of
target sibling

Intermediate vs. youngest −0.11 −0.19 −0.12

Oldest vs. youngest 0.01 −0.30 0.23
Grp*visit frequency (from 1= Never to 7= Every day) −0.32** 0.01 0.18

Adj. R² 10.08 30.29 10.50 37.75 1.60 1.99 4.66 4.12 8.56 8.97 13.70 16.03
Frontiers in Psy
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Adj. R² = adjusted R squared. Step 1 = regression analyses containing only sociodemographic predictor variables; Step 2 = regression analyses containing both sociodemographic and
family-structure predictor variables. The interaction between residence and the group was not included in the multiplicative models because its adjusted generalized variance inflation factor
suggested multicollinearity issues.
* p < 0.05. ** p < 0.01. *** p < 0.001.
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relationship as the additive model (i.e., 10%). Consistently, the
former model did not fit the data significantly better than the
later (F(9, 351) = 1.19, p > 0.05).

By contrast, when family-structure variables were added to
the predictor variables, a discrepancy emerged between the two
models. The multiplicative model explained a more important
percentage of the variance in warmth than the additive model
(i.e., 38% vs. 30%), and fit the data significantly better than this
additive model (F(17, 334) = 3.47, p < 0.001). In other words, the
manner in which family structure and sociodemographic
variables together predicted warmth in the SZ sibling group
was different from the manner in which they did it in the
nonclinical group.

When the multiplicative model with both sociodemographic
and family structure variables as predictors was examined, four
statistically significant interaction effects emerged. Specifically,
the group (i.e., SZ sibling vs. nonclinical sibling) significantly
interacted with visit frequency (b = −0.32, p < 0.01), the sex of the
Frontiers in Psychiatry | www.frontiersin.org 7
sibling (b = 0.77, p < 0.001), sibling size (b = −0.25, p < 0.05), and
the difference between unemployed individuals and individuals
with a semi-routine occupation (b = 2.64, p < 0.01) to predict
warmth. These four statistically significant interaction effects
shared a common point. In each case, belonging to the SZ sibling
group reduced (i.e., made it closer to 0) the contribution of the
variable of interest (i.e., visit frequency, sex of the sibling, sibling
size, the difference between unemployed individuals and
individuals with a semi-routine occupation) to warmth. For
instance, the partial effect of visit frequency on warmth was
positive and strong (b = 0.67, p < 0.001). The fact that the
interactive effect of visit frequency and the group was of an
opposite sign (i.e., it was negative), it meant that belonging to the
SZ sibling group reduced the positive effect of visit frequency on
warmth. Consistently, when sociodemographic and family
structure variables were examined as predictors of warmth in
one model for the nonclinical sibling group and in another
model for the SZ sibling group (see Table 3), the model for the
TABLE 3 | Beta values of the hierarchical regression analyses for warmth, conflict, and rivalry for both nonclinical sibling group and SZ sibling group.

Variable Modalities compared for cate-
gorical variables

Warmth Conflict Rivalry

Nonclinical
siblings

SZ siblings Nonclinical
siblings

SZ siblings Nonclinical
siblings

SZ siblings

Step 1 Step 2 Step1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

Sex Male vs. female −0.04 0.15 −0.04 −0.11 −0.05 −0.10 −0.17 −0.18 −0.37* −0.54** −0.32 −0.34
Age in years −0.18* −0.04 −0.02 −0.02 −0.07 −0.06 0.14 0.18 0.23* 0.33* 0.05 0.08
Socio-economic
status

Small employer or own account
worker vs. never worked/long-term
unemployed

1.31 1.53* 0.66 0.38 −1.85* −2.03* −0.39 0.13 −0.06 0.11 0.29 0.37

Managerial/administrative/
professional occupation vs.
unemployed

0.22 −0.16 0.27 0.24 −0.51 −0.38 0.22 0.61 −0.08 0.23 0.31 0.39

Intermediate occupation vs.
unemployed

−0.10 −0.22 0.17 0.11 −1.43*** −1.29** 0.28 0.66 −0.75* −0.62 0.57 0.65

Lower supervisory & technical vs.
unemployed

0.29 −0.22 0.37 0.30 −0.83** −0.62* 0.19 0.52 −0.59* −0.15 0.57 0.61

Semi-routine occupation vs.
unemployed

−0.88 −2.05** 1.14 0.55 0.89 1.24 −0.35 0.11 2.66*** 4.22*** −0.61 −0.78

Fulltime student vs. unemployed 0.02 −0.32 −0.23 −0.17 −0.55 −0.52 0.29 0.53 0.01 0.12 0.62 0.60
Retired vs. unemployed 1 0.75 1.20 0.96 −0.87 −0.58 0.47 0.70 −1.77** −1.51* −0.33 −0.29

Sibling size 0.15 −0.12 0 −0.02 −0.35 0.04
Sex of target sibling Male vs. female −0.64*** 0.12 −0.12 −0.16 −0.08 −0.28
Age difference
between the two
siblings

0.04 −0.10 0.11 0.07 0.06 −0.03

Birth order Intermediate vs. youngest 0.34 0.06 −0.44 −0.06 −0.04 −0.15
Oldest vs. youngest −0.04 0.06 −0.38 −0.20 −0.67* −0.10

Birth order of target
sibling

Intermediate vs. youngest 0.18 0.10 0.10 −0.10 0.12 0
Oldest vs. youngest −0.06 −0.06 0.38 0.03 −0.27 0.02

Residence Different vs. same 0.66* 0.92** −0.29 −0.95* −0.83* −0.28
Visit frequency (from
1= never to 7= every
day)

0.55*** 0.46*** −0.06 −0.13 −0.21** 0

Adj R² 1.71 43.57 2 12.95 9.32 8.51 0 0 16.36 28.09 1.28 0
Ap
ril 2020 | Volume
 11 | Arti
Adj. R² = adjusted R squared. Step 1 = regression analyses containing only sociodemographic predictor variables; Step 2 = regression analyses containing both sociodemographic and
family-structure predictor variables.
*p < 0.05. **p < 0.01. ***p < 0.001.
SZ, schizophrenia.
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nonclinical sibling group explained a more important percentage
of the variance of warmth than the model for the SZ sibling
group (i.e., 44% vs. 13%).

Interestingly, the examination of the multiplicative model with
both sociodemographic and family structure variables as
predictors permitted to identify two statistically significant
partial effects which did not interact with the group to predict
warmth. These were the difference between unemployed
individuals and Small employers or own account workers (b =
1.59, p < 0.05) and the residence place (b = 0.74, p < 0.01). In other
terms, whether in the SZ sibling group or in the nonclinical sibling
group, warmth tended to be stronger among Small employers or
own account workers rather than unemployed individuals and
individuals who do not live in the same residence as their sibling.

Conflict in the Adult Sibling Relationship
Results regarding conflict are provided in Tables 2 and 3
(Column 2). When the sociodemographic variables were
entered alone as predictor variables, the multiplicative model
explained a more important percentage of the variance in conflict
than the additive model (i.e., 5% vs. 2%), and fit the data
significantly better than this additive model (F(9, 351) = 2.29,
p < 0.05). Thus, the manner in which sociodemographic variables
predicted conflict in the SZ sibling group was different from the
manner in which they did it in the nonclinical group.

When the multiplicative model was inspected, we observed
one statistically significant interaction effect. Specifically, the
group (i.e., SZ sibling vs. nonclinical sibling) significantly
interacted with the difference between unemployed individuals
and individuals with intermediate occupation (b = 1.63, p < 0.05)
to predict conflict. Once again, belonging to the SZ sibling group
reduced the contribution of the variable of interest (i.e., the
difference between unemployed individuals and individuals with
intermediate occupation) to the aspect of the sibling relationship
examined (i.e., conflict). Consistently, when sociodemographic
and family structure variables were examined as predictors of
conflict in one model for the nonclinical sibling group and in
another model for the SZ sibling group (see Table 3), the model
for the nonclinical sibling group explained a more important
percentage of the variance of conflict than the model for the SZ
sibling group (i.e., 9% vs. 0%).

The examination of the multiplicative model with
sociodemographic variables as predictors also permitted to
identify two statistically significant partial effects which did not
interact with the group to predict conflict. These were the
difference between unemployed individuals and Small
employers or own account workers (b = −1.72, p < 0.05), and
the difference between unemployed individuals and individuals
with lower supervisory or technical occupation (b = −0.77, p <
0.01). In other terms, whether in the SZ sibling group or in the
nonclinical sibling group, conflict tended to be weaker among
small employers or own account workers and individuals with
lower supervisory or technical occupations.

The addition of the family structure variables increased
neither the multiplicative model fit to the data (F(17, 334) =
1.16, p > 0.05) nor the additive model fit to the data (F(9, 351) =
Frontiers in Psychiatry | www.frontiersin.org 8
0.88, p > 0.05). Thus, differences between the SZ sibling group
and the nonclinical sibling group in the way conflict was
predicted by our variables of interest seemed to be restricted to
sociodemographic characteristics.

Rivalry in the Adult Sibling Relationship
Results regarding rivalry are displayed in Tables 2 and 3 (column
3). When the sociodemographic variables were entered alone as
predictor variables, the multiplicative model explained a more
important percentage of the variance in rivalry than the additive
model (i.e., 14% vs. 9%), and fit the data significantly better than
this additive model (F(9, 338) = 3.30, p < 0.001). Thus, the
manner in which sociodemographic variables predicted rivalry in
the SZ sibling group was different from the manner in which they
did it in the nonclinical group.

When we examined the multiplicative model, three
statistically significant interaction effect. Specifically, the group
(i.e., SZ sibling vs. nonclinical sibling) significantly interacted
with the difference between unemployed individuals and
individuals with intermediate occupation (b = 1.26, p < 0.05),
the difference between unemployed individuals and individuals
with lower supervisory or technical occupations (b = 1.11, p <
0.05), and the difference between unemployed individuals and
individuals with semi-routine occupation (b = −2.96, p < 0.01) to
predict rivalry. Consistent with what we observed regarding
warmth and conflict, belonging to the SZ sibling group
reduced the contribution of the above-mentioned variables to
the aspect of the sibling relationship examined (i.e., rivalry).
Consistently, when sociodemographic and family structure
variables were examined as predictors of rivalry in one model
for the nonclinical sibling group and in another model for the SZ
sibling group (see Table 3), the model for the nonclinical sibling
group explained a more important percentage of the variance in
rivalry than the model for the SZ sibling group (i.e., 16% vs. 1%).

The examination of the multiplicative model with
sociodemographic variables as predictors also permitted to
identify two statistically significant partial effects which did not
interact with the group to predict rivalry. These were age (b =
0.20, p < 0.05), and the difference between unemployed and
retired individuals (b = −1.54, p < 0.05). Put it differently,
whether in the SZ sibling group or in the nonclinical sibling
group, rivalry tended to be stronger among older individuals,
unless they are retired.

The addition of the family structure variables increased
neither the multiplicative model fit to the data (F(17, 321) =
1.55, p > 0.05) nor the additive model fit to the data (F(9, 338) =
1.17, p > 0.05). Thus, differences between the SZ sibling group
and the nonclinical sibling group in the way rivalry was predicted
by our variables of interest seemed to be restricted to
sociodemographic characteristics.

Taken together, these results suggested that SZ-related
indicators can help to explain sibling relationships on the
conflict dimension, but not on the warmth or rivalry
dimensions. We therefore inferred that the quality of the
relationship between a healthy individual and a sibling with SZ
is better predicted by other variables, such as those related to SZ.
April 2020 | Volume 11 | Article 321
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Did SZ-Related Variables Explain Sibling
Relationships in the SZ Sibling Group?
Clinical Data About the Sibling Diagnosed With SZ (SZ
Sibling group n = 201)
Descriptive statistics for the SZ-related variables are displayed in
Table 4. They were computed for the initial SZ sibling group (N
= 201). At this descriptive level, we found that the majority (61%)
of participants did not know which type of SZ their ill sibling
had. SZ severity was reported by participants to be moderately
high (M = 4.76 on a scale ranging from 1 = not at all to 7 = very
high). Nevertheless, the siblings with SZ were described as having
some contact with healthcare professionals. More specifically,
89% of them were declared to be receiving one form of treatment
or another, and mean frequency of treatment attendance was
4.74. On the scale we used here, this corresponded to
approximately one consultation with a healthcare professional
every 2 weeks. Finally, only 13% of our participants described
themselves as their sibling’s main caregiver.

Effect of Each SZ-Related Variable on the Quality of the
Adult Sibling Relationship
To determine whether these SZ-related variables predicted the
quality of the sibling relationship, we first examined the effect of
each of these variables in turn (see Table 5). If a regression
analysis simultaneously contained all our sociodemographic,
family-structure, and SZ-related variables, the high number of
predictor variables might weaken the effects of some of them.
Results showed that symptom severity and not being treated
were positively related to conflict (b = 0.28, p < 0.001, and b =
0.95, p < 0.001), whereas frequency of treatment attendance was
negatively related to conflict (b = −0.17, p < 0.05).

Comparisons of Regression Models With or Without SZ-
Related Variables Among Their Predictor Variables
Consistent with the initial results reported above, when a
regress ion model (n = 201) containing sole ly the
sociodemographic and family-structure variables that were
significant predictors of the sibling relationship among SZ
Frontiers in Psychiatry | www.frontiersin.org 9
siblings (i.e., residence and visit frequency for warmth,
residence for conflict, nothing for rivalry; see Table 3) and our
SZ-related variables of interest among its predictor variables was
compared with a model containing only sociodemographic and
family-structure variables, it explained a significantly higher
proportion (14% vs. 0%) of the variance for conflict, F(7, 190)
= 5.38, p < 0.001 (see Table 6). Similar to the results observed
when the SZ-related variables were considered one at a time, this
increase in explained variance for conflict occurred when the
effects of symptom severity (b = 0.22, p < 0.01), not being treated
(b = 0.72, p < 0.001) and treatment attendance (b = 0.17, p <
0.05) were considered.

Taken together, these results suggested that SZ-related
indicators can help to explain sibling relationships on the
conflict dimension, but not on the warmth or rivalry dimensions.
DISCUSSION

The aim of the present study was to identify the variables that
predict the three dimensions (warmth, conflict, and rivalry) of
relationships between healthy adults and siblings with and
without SZ. To this end, we ran regression analyses to
TABLE 4 | Descriptive statistics for the SZ sibling group (n = 201): Clinical data
about the target sibling with SZ.

Variable Modality (for
categorical
variables)

Mean

Mean (SD) age in years at symptom onset 18.81
(5.42)

Mean (SD) treatment attendance frequency, ranging
from 1 (daily) to 7 (never)

4.74
(2.16)

Mean (SD) severity, ranging from 1 (not at all
serious) to 7 (extremely serious)

4.76
(1.47)
OR %

Mean number (SD) of hospitalizations 1.96
(1.08)

Proportion of participants who did not know which
type of SZ their sibling had (%)

Not known 123
(61.19)

Presence of treatment (%) With treatment 178
(88.56)

Caregiver identity (%) Participant 28
(13.93)
TABLE 5 | Standardized regression coefficients for the effects of each
schizophrenia-related variable of interest on warmth, conflict, and rivalry for the
SZ sibling group (n=201).

Variable Compared
modalities (for
categorical
variables)

Warmth Conflict Rivalry

Age at symptom onset in years 0.07 0.05 0.01
Proportion of participants who
did not know which type of SZ
their sibling had

Known vs.
unknown

0.03 −0.02 0.12

Severity, ranging from 1 (not at
all serious) to 7 (extremely
serious)

−0.14 0.28*** 0.05

Number of hospitalizations 0 0.07 0.08
Presence of treatment Without vs. with −0.32 0.95*** 0.39
Frequency of treatment
attendance, ranging from 1
(daily) to 7 (never)

0.02 −0.17* −0.05

Caregiver identity Other vs.
participant

−0.37 −0.20 0.09
April 20
20 | Volum
e 11 | Art
Values in the table are standardized regression coefficients.
*p < 0.05. **p < 0.01. ***p < 0.001.
TABLE 6 | Comparison of regression models of the three dimensions of the
adult sibling relationship without and with schizophrenia-related variable.

Model 1 R² Model 2 R² Df F P

Warmth 6.99 6.04 7, 189 0.66 0.72
Conflict 0 13.60 7, 190 5.38 <0.001
Rivalry 0 0 7, 173 0.82 0.62
“R²” refers to adjusted R². “Step 1” refers to regression analyses containing socio-
demographic and family-structure predictor variables, whereas “Step 2” refers to
regression analyses containing socio-demographic, family-structure socio-demographic
and schizophrenia-related variable.
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compare the characteristics of two matched groups of adult
participants with an ill or nonclinical sibling. In line with our
hypotheses, results pointed to different sets of determinants of
the sibling relationship, depending on whether the target sibling
had been diagnosed with SZ. For nonclinical siblings,
sociodemographic and family-structure variables helped to
predict the experience of the adult sibling relationship, in
terms of warmth, conflict, and rivalry. By contrast, when the
target sibling had been diagnosed with SZ, these variables no
longer sufficed to predict the healthy adult’s experience of the
sibling relationship. Instead, results showed that we also needed
to take account of SZ-related variables (age at symptom onset,
severity and type of pathology, frequency of treatment, etc.) to
explain a significantly greater proportion of the variance in the
three dimensions. Including the participants’ perspective on
different aspects of their sibling’s pathology did indeed help to
explain their experience of the sibling relationship, but only on
the conflict dimension.

Comparison With Nonclinical
Sibling Group
We begin by looking at each of the sociodemographic and
family-structure variables we tested (socioeconomic status,
participant’s sex, target sibling’s sex, age of participant,
whether or not they lived under the same roof, and how often
they saw each other), and assessing their ability to predict
perceived warmth, conflict, and rivalry in the sibling
relationship. For each of these variables, we interpret the
results for the nonclinical sibling group and discuss why the
variable generally did not explain any of the three dimensions in
the SZ sibling group.

In the nonclinical sibling group, all three dimensions of the
sibling relationship (warmth, conflict and rivalry) were partially
explained by the participants’ socioeconomic status. Being
unemployed had a mainly negative effect on the three
dimensions of the sibling relationship, but only in the
nonclinical group. The risks of isolation, and therefore of
depression, were greater for the unemployed than for those who
were in employment (58). By contrast, when the target sibling had
been diagnosed with SZ, this variable socioeconomic status did not
explain any of the variance in the three dimensions.

Still concerning nonclinical siblings, we found that participant’s
sex only influenced rivalry. This result was partly in line with the
literature, as women report greater rivalry in their sibling
relationships than men do (15). However, the literature shows
that sex also habitually influences the other two dimensions of
adult sibling relationships (15, 59), which was not the case in our
study. Rivalry was not influenced by participant’s sex in the SZ
sibling group. This can be explained by the fact that sisters
generally take on a caregiving role when their parents can no
longer shoulder the burden, and caregiving seems not to leave any
room for competition for parental affection.

As for the sex of the target sibling, our results showed that it
influenced the warmth dimension, but only for nonclinical
sibling group. There seemed to be less warmth when the target
sibling was a man rather than a woman. Once again, these results
tally with literature findings (15). By contrast, the sex of a target
Frontiers in Psychiatry | www.frontiersin.org 10
sibling with SZ had no effect on warmth. This result confirms
Bowman et al.’s finding that sex had no effect on any of the three
dimensions of adult sibling relationships when the target sibling
had recently exhibited FEP symptoms (50).

Regarding participant’s age, results surprisingly showed that
older participants with nonclinical siblings reported greater
rivalry in their relationships, even though literature findings all
indicate that these relationships grow less conflictual with age
(18–21). Although this result is at odds with the literature, we can
postulate that previous rivalries are reignited when a parent falls
ill or dies (60). This does not happen in SZ sibling group, as the
illness or death of a parent instead raises questions about who
will take on the role of caregiver.

Analyses also revealed that frequency of encounters and living
under the same roof were predictive of the warmth of sibling
relationships in both groups. These results may seem only
natural for nonclinical siblings, but are more surprising for SZ
sibling group. Our results actually showed that more participants
lived with the target sibling or went to visit them in the SZ sibling
group than in the nonclinical sibling group. When they reach
adulthood, children generally move away for work reasons and/
or to start a family of their own (33). However, where a sibling
has been diagnosed with SZ, they may feel they should not move
away too far. In terms of the role they may play, some choose to
support their ill sibling on a daily basis, acting very much as
caregivers. In this case, they necessarily have more frequent
contacts with their ill sibling, and may even share the same home.
Whatever the case, our results underline the fact that
geographical distance or proximity influences the experience of
warmth in all sibling relationships.

In summary, the comparison of regression models indicated
that sociodemographic and family-structure variables explained
the three dimensions of sibling relationships far better when the
target sibling did not have a mental disorder. Where this was the
case, results showed that other variables specifically relating to
that disorder explained the dimensions of the sibling
relationship better.

Addition of SZ-Related Variables
Nevertheless, the addition of SZ-related variables to the
regression models only influenced participants’ experience of
conflict-the dominant dimension in these particular sibling
relationships (61). More specifically, our results showed that
frequency of treatment and, above all, symptom severity were the
best predictors of conflict in SZ sibling group.

In other words, for SZ sibling group, our results indicated that
the conflict dimension was fueled by symptom severity. Healthy
brothers and sisters rank delusions, poor personal hygiene, low
treatment adherence, social isolation, lack of motivation, and
verbal violence as the most disturbing symptoms (62). Moreover,
a lack of information about their sibling’s disease can lead them
to have misconceptions about SZ, such as thinking that their ill
sibling can control and master his or her pathological behaviors
(e.g., “He deliberately behaves strangely so that people think he’s
eccentric”, “He thinks everyone’s spying on him as if he were
someone important”). These misconceptions can engender
hostile reactions. For instance, Smith and Greenberg explained
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that if healthy adults are laboring under the misapprehension
that their ill sibling can control the pathological behaviors, this
can harm the sibling relationship (51). In contrast to our results,
however, these authors failed to observe an impact of symptom
severity on the relationship (51). These divergent results can
probably be explained by the fact that we collected participants’
subjective views of the severity of their sibling’s disease, whereas
Smith and Greenberg administered an objectified scale (i.e.,
symptom scale from the Schizophrenia Outcome Module) to
the primary caregivers. We can thus conclude that it is the
subjective feeling rather than the objective assessment of disease
sever i ty that predic t s perce ived confl i c t in these
sibling relationships.

Our results also indicated that conflict was explained better
when frequency of treatment was taken into account. In other
words, irregular follow up is predictive of what healthy adults
perceive to be a more conflictual sibling relationship. Neglecting
to attend regular follow-up consultations is one of the
characteristic symptoms of SZ (63). It can be attributed to a
lack of insight (63), in that if patients are not fully aware of all
their symptoms, they may not adhere as rigorously to their
treatment (64). As a consequence, they put less time and effort in
their relationships with healthcare professionals, resulting in an
intensification of their symptoms. In other words, frequency of
treatment is linked to symptom severity, and each of these
variables helps to explain conflict in SZ sibling relationships.

Limitations
The present study shed light on the factors that contribute to the
quality of the relationship between a healthy adult and a sibling
with SZ. Nevertheless, it had several limitations, starting with the
unbalanced sex ratio. Female overrepresentation is a recurrent
feature of adult sibling studies (15, 65), and ours was no
exception. It is, however, worth pointing out that Bowman
et al. did not find any effect of sex on the three dimensions of
sibling relationships, measured with the validated long version of
the ASRQ (50), so it is unlikely that a more balanced sex ratio
would have changed our results. In addition, the participants in
our research mostly responded about a sick brother. This result is
not surprising, given the high male/female ratio in SZ (66).

Second, there were biases in the way we matched the two
groups. Whereas participants who had a sibling with SZ were
asked to consider their relationship with that sibling when
responding to the ASRQ-S, participants with nonclinical
siblings could respond about the sibling who was closest to
them in age. Although our participants were matched on more
variables than those in previous studies comparing groups on
sibling relationships (67–69), we did not take into account either
age differences between the members of the dyads or the number
of brothers and sisters, both variables liable to influence the
dimensions of sibling relationships (54).

Finally, although several variables were found to influence the
warmth and rivalry dimensions, more investigations must be
undertaken in order to achieve a better understanding of these
two dimensions of the sibling relationship when a brother or
sister has SZ. To take these results further, more variables (e.g.,
number of people at home, dependent children, education level,
Frontiers in Psychiatry | www.frontiersin.org 11
etc.) should be included in the sociodemographic category. More
family structure variables (e.g., parents’ marital status) should
also be added to the regression model. In addition, considering a
larger number of SZ-related variables would help to support
these initial results (e.g., history of the sibling’s disease or
objective presence of behavioral disorders).

Perspectives and Conclusion
Our results therefore allowed us to identify different
determinants of the sibling relationship, depending on whether
the target sibling had been diagnosed with SZ. Sociodemographic
and family-structure variables played a major role in explaining
the three dimensions for nonclinical sibling relationships. By
contrast, they had no explanatory value for the experience of SZ
sibling relationships, where the level of conflict was mainly
predicted by symptom severity and frequency of treatment.
Our results therefore suggest that the main cause of poor
relationships with a sibling diagnosed with SZ is symptom
severity. These symptoms can be misinterpreted by the healthy
brother or sister and trigger conflict. Despite the expansion in
recent years of support and psychoeducational programs for the
relatives of individuals with mental disorders, most of these
interventions target parents and neglect siblings (70). It is
therefore important to extend provision so that they, too, can
be given information about the pathology and greater access to
professionals. This will improve their understanding of SZ
symptoms and thereby help them to cope with having an ill
sibling. Moreover, enhancing the relationship that nonclinical
individuals have with an ill sibling can improve the wellbeing of
the former and by so doing, that of the latter. There is therefore a
twofold benefit. It would thus be worthwhile exploring the
possible interdependence between actors and partners in
psychological wellbeing in future SZ dyadic studies.
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4. Gutiérrez-Maldonado J, Caqueo-Urıźar A, Kavanagh DJ. Burden of care and
general health in families of patients with schizophrenia. Soc Psychiatry
Psychiatr Epidemiol (2005) 40(11):899–904. doi: 10.1007/s00127-005-0963-5

5. Pilling S, Bebbington P, Kuipers E, Garety P, Geddes J, Orbach G, et al.
Psychological treatments in schizophrenia: I. Meta-analysis of family
intervention and cognitive behaviour therapy. psychol Med (2002) 32
(5):763–82. doi: 10.1017/S0033291702005895

6. Sin J, Gillard S, Spain D, Cornelius V, Chen T, Henderson C. Effectiveness of
psychoeducational interventions for family carers of people with psychosis: a
systematic review and meta-analysis. Clin Psychol Rev (2017) 56:13–24.
doi: 10.1016/j.cpr.2017.05.002

7. Winefield HR, Harvey EJ. Needs of family caregivers in chronic schizophrenia.
Schizophr Bull (1994) 20(3):557–66. doi: 10.1093/schbul/20.3.557

8. Magliano L, Fadden G, Fiorillo A, Malangone C, Sorrentino D, Robinson A,
et al. Family burden and coping strategies in schizophrenia: are key relatives
really different to other relatives? Acta Psychiatrica Scand (1999) 99(1):10–5.
doi: 10.1111/j.1600-0447.1999.tb05379.x

9. Davtian H, Scelles R. Penser la formation des familles et de l’entourage d’une
personne atteinte de schizophrénie. Annales Médico-psychologiques Rev
Psychiatrique (2014) 172(9):735–40. doi: 10.1016/j.amp.2013.06.017

10. McHale SM, Updegraff KA, Whiteman SD. Sibling relationships and
influences in childhood and adolescence. J Marriage Family (2012) 74
(5):913–30. doi: 10.1111/j.1741-3737.2012.01011.x

11. Gold DT. Sibling relationships in old age: A typology. Int J Aging Hum Dev
(1989) 28(1):37–51. doi: 10.2190/VGYX-BRHN-J51V-0V39

12. Von Benedek L. Frères et sœurs pour la vie: l"empreinte de la fratrie sur nos
relations adultes. Paris: Eyrolles (2013).

13. Cicirelli VG. Sibling relationships across the life span. (Boston, MA: Springer
US) (1995).

14. Milevsky A, Smoot K, Leh M, Ruppe A. Familial and contextual variables and
the nature of sibling relationships in emerging adulthood. Marriage Family
Rev (2005) 37(4):123–41. doi: 10.1300/J002v37n04_07

15. Stocker CM, Lanthier RP, FurmanW. Sibling relationships in early adulthood.
J Family Psychol (1997) 11(2):210. doi: 10.1037/0893-3200.11
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