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SUMMARY

Introduction. Attachment patterns and early-life 
adversities are relevant to understand the role of psychosocial 
factors in the vulnerability and the development of 
psychosis. The first aim of the study was to test whether 
a dimensional attachment instrument, the CAMIR (from 
French; Cartes: Modèles Individuels de Relation), may 
differentiate attachment styles by comparing a group of 
psychotic patients with a non-clinical sample. Also, we 
hypothesised that attachment dimensions would predict 
Social Functioning (SF) within the clinical group. 

Methods. Seventy-nine persons were assessed by the 
reduced Spanish version (CAMIR-R). We used Cronbach’ alpha 
to test reliability. A t-test was performed to assess differences 
between groups. Multiple linear regressions and Mediation 
analyses were conducted within the clinical group to explore 
attachment dimensions as possible predictors of SF. 

Results. A more insecure attachment was found in the 
clinical group (73.8% versus 33.3%). Attachment dimensions 
differentiated between both samples with large effect sizes. 
Psychopathology and parental interference predicted general 
SF (R² = 0.30; p < 0.05) as family concern predicted more 
social isolation (R² = 0.19; p = 0.02) and worse employment 
status (R² = 0.45; p < 0.01). Parental permissiveness and 
child traumatism inversely predicted educational level (R² = 
0.31; p < 0.05). Mediation analyses revealed that attachment 
dimensions were linked to SF regardless of symptoms. 

Conclusions. CAMIR-R was reliable to assess attachment 
in psychosis. Persons with schizophrenia-spectrum disorders 
show a significant impaired SF and a higher prevalence of 

insecure attachment. Several attachment dimensions predict 
specific areas of SF, regardless of symptom severity.

Keywords. Schizophrenia, psychosis, CAMIR-R, attachment, social func-

tioning, mediation analysis.
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LAS DIMENSIONES DEL APEGO PREDICEN EL 
FUNCIONAMIENTO SOCIAL EN PERSONAS 
CON TRASTORNOS DEL ESPECTRO DE LA 
ESQUIZOFRENIA, INDEPENDIENTEMENTE DE LA 
GRAVEDAD DE LOS SÍNTOMAS

RESUMEN

Introducción. Los patrones de apego y las adversidades 
en la infancia son relevantes para entender la vulnerabilidad 
y desarrollo de la psicosis. El primer objetivo del estudio fue 
probar si una medida dimensional del apego, el CAMIR, pue-
de diferenciar los estilos de apego comparando un grupo de 
pacientes psicóticos con una muestra no clínica. Hipotetiza-
mos que las dimensiones del apego predecirían el Funciona-
miento Social (FS) dentro del grupo clínico. 

Método. 79 personas fueron evaluadas con la versión 
española reducida (CAMIR-R). El alfa de Cronbach se uti-
lizó para probar su fiabilidad. Se realizaron pruebas t para 
evaluar diferencias entre grupos. Se ejecutaron múltiples re-
gresiones lineales y análisis de mediación para explorar los 
posibles predictores del FS. 

Resultados. Se encontró mayor apego inseguro en el 
grupo clínico (73.8% versus 33.3%). Las dimensiones del 
apego diferenciaron ambas muestras con grandes tama-
ños del efecto. La psicopatología y la interferencia paren-
tal pronosticaron el FS general (R2 = 0.30; p < 0.05) y la 
preocupación familiar predijo mayor aislamiento social (R2 
= 0.19; p = 0.02) y peor situación ocupacional (R2 = 0.45; 
p < 0.01). Permisividad parental y traumatismo infantil 
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predijeron peor nivel educativo (R2 = 0.31; p < 0.05). Los 
análisis de mediación revelaron un efecto directo de las 
dimensiones del apego sobre el FS, independientemente 
de los síntomas. 

Conclusiones. El CAMIR-R resultó fiable para evaluar 
el apego en psicosis. Las personas con trastornos psicóticos 
muestran importantes déficits en FS y mayor prevalencia de 
apego inseguro. Varias dimensiones del apego predicen áreas 
específicas del FS, independientemente de la gravedad de los 
síntomas.

Palabras clave. Esquizofrenia, psicosis, CAMIR-R, apego, funcionamiento social, aná-

lisis de mediación.

INTRODUCTION

Attachment patterns and early life adversities are relevant 
to understand the role of psychosocial and environmental 
factors in the vulnerability and the development of 
psychosis1,2.

The attachment was conceptualised as the “propensity to 
make intimate emotional bonds to particular individuals as 
a basic component of human nature”3. Attachment theory 
suggests that early experiences with caregivers become 
internalised as cognitive-affective representations or internal 
working models of the self and others; these models serve 
as templates for future relationships across the life course4. 
Some authors propose that this model provides a robust 
theoretical framework for understanding the impact of 
distressing or traumatic early personal experiences through 
a distortion of mental schemes, affective deregulation, 
and alteration of interpersonal patterns5. According 
to Rajkumar’ “attachment-developmental-cognitive” 
hypothesis of schizophrenia6, the attachment may also 
represent a construct capable of bridging developmental, 
neurobiological, and interpersonal levels of analysis in 
psychosis7,8.

Most research shows that patients with schizophrenia 
tend to have an insecure attachment style1. The associations 
with symptom dimensions are not clear. Some studies have 
shown associations between anxious attachment and positive 
symptoms, as well as avoidant attachment and both positive 
and negative symptoms9, while no associations were found 
with the dismissing style10. Attachment measures correlate 
with psychotic phenomena, including paranoia11 and distress 
when hearing voices12. Moreover, attachment measures 
correlate with attributional biases13 and mentalizing14; 
social, community functioning and interpersonal problems15; 
social cognition as a mediator between insecure attachment 
and clinical and functioning problems8; and to psychotic-
like experiences16. Furthermore, some investigations have 

likewise suggested that secure adult attachment may be 
related to how individuals with psychosis engage with 
mental health services17,18.

Beyond the predominance of insecure attachment 
patterns in psychotic patients19, it is commonly admitted 
that childhood trauma has a significant impact in the 
development of psychotic experiences, mainly hallucinations 
and delusions1,20, and in the development of social cognitive 
abilities, which may represent a mediator between early 
life adversities and later symptom severity21. Further, 
psychological factors are related to insecure attachment and 
recognised neurobiological underpinnings22-27. 

A final important issue regards how attachment theory 
has generated several tools for assessing adult attachment28. 
Different measures evaluate different levels of conscious 
awareness concerning attachment representations: typically, 
narrative instruments such as the Adult Attachment 
Interview29 facilitate the evaluation of non-conscious 
aspects of attachment via the external coding of responses. 
At the same time, self-report questionnaires focused on 
conscious ideas about attachment and relationships30. Self-
report instruments are easier and more economical to use 
but can be over-simplistic, especially about unconscious 
representations as in the case of fearful attachment30. The 
literature agrees that both types of measures are useful, 
each serving to evaluate different kinds of construct30.

 In the current study, our interest focused on the CAMIR 
(from French; Cartes Modèles Individuelles de Relation), a 
self-report instrument designed to tap into the relational 
strategies of adults31. The CAMIR’s merit lies in the richness 
and complexity of the theoretical model underpinning 
it: a self-and-other model drives personal relationships 
throughout life and adulthood generated by early experience 
with caregivers. However, it may be modified by subsequent 
relational experiences30. It can be administered regardless 
of the subject’s family structure, provides continuous 
measurements of attachment dimensions that evaluate 
clinical phenomena more thoroughly than categories-based 
measures, and presents adequate psychometric properties 
for assessing attachment in clinical and research contexts 
with adolescents and adults, both in its original or reduced 
versions32. Initially, the instrument was developed in France 
by Blaise Pierrehumbert’ research team31 and has been 
translated into several languages (for further information, 
you can visit the author’ web page: https://www.sites.google.
com/site/bpierreh/home). A 32-item abbreviated version has 
been developed and validated for the Spanish population 
(CAMIR-R)32. We used this version in the current report.

This work is, from our knowledge, the first study using the 
CAMIR-R to assess attachment dimensions in persons with 
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schizophrenia-spectrum disorders. The initial objective was 
to differentiate attachment styles by comparing a sample of 
individuals with psychosis with a non-clinical one using the 
reduced Spanish version (CAMIR-R). First, we hypothesised 
that CAMIR-R would result in a suitable instrument to 
assess attachment dimensions in individuals with psychosis 
and differentiate attachment profiles between both groups, 
with more insecure attachment in patients. Additionally, we 
report exploratory analyses relating to attachment, psychotic 
symptoms, and Social Functioning (SF), hypothesising 
that symptoms and attachment dimensions would predict 
SF areas within the clinical group. Finally, we conducted 
several mediation analyses to verify whether psychotic 
symptoms mediate the influence of attachment dimensions 
on different areas of SF. We hypothesised that attachment 
dimensions are linked to SF in persons with schizophrenia-
spectrum disorders, regardless of symptom severity.

METHODS

Participants and procedure

A total of Seventy-nine adults participated voluntarily in 
the study, completing the self-administered CAMIR-R ques-
tionnaire. The clinical group involved forty-three individuals 
diagnosed with a psychotic disorder, according to the Di-
agnostic and Statistical Manual of Mental Disorders, fifth 
edition33. Participants were treated in public mental health 
centres from Castellon and Valencia (Spain) during the study 
period (2017-2019). The inclusion criteria were: 1) diagnosis 
of schizophrenia, schizoaffective or other psychotic disor-
der; 2) aged 18-65; 3) clinical stability; 4) medication-stabi-
lised condition (no changes during previous two weeks); 5) 
no history of drug abuse in the last four weeks; 6) complete 
assessment measures, and 7) native Spanish language. Twen-
ty-four patients (55.8%) had a diagnosis of schizophrenia; 
5 (11.6%) of schizoaffective disorder, and 14 (32.6%) were 
non-specified psychosis. Fourteen (32.6%) were outpatients; 
19 (44.2%) were attended at a day rehabilitation centre, and 
10 (23.3%) were inpatients. Ten (23.3%) had spent less than 
five years since the onset of the disease; 10 (23.3%) between 
5 and 10 years and 23 (53.5%) for more than ten years. All 
patients were taking antipsychotics at the time of the as-
sessment. The non-clinical group involved thirty-six individ-
uals with no history of mental health problems, recruited 
as a convenience sample (age and gender) in the same ge-
ographic region. The study is part of a doctoral thesis ap-
proved by the Jaume I University Deontological Committee 
and complied with the Declaration of Helsinki ethical stand-
ards. The study’s aim and conditions were verbal and written 
described to prospective participants, and all of them pro-
vided written informed consent.

Measures

We used the short version of CAMIR31 to assess attachment 
styles and dimensions. The original version includes 72 items 
that the participant must distribute on a five-point Likert 
scale. This distribution is used to calculate 13 attachment 
factors, indicating different characteristics of attachment 
representations. In the second stage, the participant must 
reclassify the items into a Q-sort format (for developing 
the short version, this stage has not been considered). The 
Spanish version of the CAMIR has shown adequate levels 
of validity and reliability32. A Principal Components Analysis 
(PCA) was performed to construct the reduced version. Then, 
32 items were selected (weights > 0.40). Additional PCA 
showed a seven-factor structure that accounted for 52.97% 
of the total variance. The final reduced version consists of 32 
items rated on a five-point Likert-type scale. The CAMIR-R32 
evaluates these seven factors: 1) Security: Availability and 
support of the attachment figures, 2) Family concern, 3) 
Parental interference, 4) Value of parental authority, 5) 
Parental permissiveness, 6) Self-sufficiency and resentment 
against parents, and 7) Child traumatism. These factors 
are related to three attachment styles: secure, preoccupied 
or anxious, and dismissing or avoidant, then it does not 
evaluate disorganised (fearful) style because it may involve 
lapses in monitoring of logical thinking or discourse28. 
Internal consistency indexes ranged between 0.60 and 0.85. 
CAMIR-R dimensions provide a valid and reliable assessment 
of attachment representations and the family functioning 
conception32.

Symptom severity was assessed using the Positive and 
Negative Syndrome Scale (PANSS)34,35. It is a semi-structured 
interview comprising 30 items, which measure positive and 
negative symptoms and general psychopathology. Summing 
subscale scores can derive a total symptom score, which 
was used to measure the severity of psychiatric symptoms. 
The measure has shown to be reliable with Cronbach’ alpha 
coefficients of 0.73 for the Positive scale, 0.83 for the 
Negative scale and 0.79 for the General Psychopathology 
scale34.

We assessed Social Functioning using the short 
Spanish version of the Social Functioning Scale (SFS-R)36. 
The full version of the Social Functioning Scale (SFS)37 
was designed to assess social functioning essential in 
schizophrenic patients through a medical interview. The 
original’ 78 items were reduced to 13 items and then to 15 
since two items related to the employment capacity were 
added. The SFS-R includes five areas: 1) social isolation, 2) 
interpersonal communication, 3) independence-execution, 
4) independence-competence, and 5) employment-
occupation, and allows a total score. The short form had 
a Cronbach’ alpha of 0.76 and proved to be reliable and 
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valid for use in clinical practice. In the present study, we 
excluded employment-related items and preferred to use 
more objective measures (current occupational status).

Data analyses

Statistical analyses were performed using IBM SPSS ver-
sion 23.0. Differences between the means of the two groups 
were evaluated through Student’s t-test for two independ-
ent samples and Cohen’ d to calculate the effect sizes. We 
used non-parametrical χ2 to compare nominal variables and 
Kolmogorov-Smirnov’ z to check whether variables followed 
a normal distribution.

Given the absence of previous studies using CAMIR-R in 
samples of individuals with psychosis, we calculated internal 
consistency indexes (Cronbach’ alpha coefficients) to test 
the instrument’s adequacy within the clinical sample.

To determinate attachment styles, Lacasa and Mu-
ela’ strategy was followed28: dimension 1 T score ≥ 50 in 
CAMIR-R was considered as suggestive of “secure attach-
ment style”, and T scores < 50 as “insecure attachment style”. 
The insecure style was divided into “preoccupied” (dimen-
sions 2 and 3 > dimension 6), or “avoidant” (dimension 6 > 
dimensions 2 and 3). Figure 1 shows the strategy. 

Bivariate correlations were used to observe the relation-
ships among variables. Multiple linear regressions with a step-
wise method were performed to check possible predictors of 
SF areas. The criterion was: the probability of F to enter ≤ 
0.05; the probability of F to eliminate ≥ 0.10. Age and gender 
were forced to enter in the first step as possible confounding 
variables. In the second step, PANSS scores were introduced. 
In the final step, CAMIR-R dimensions were introduced. 

Additionally, we conducted a Mediation Analysis using 
JASP38 software version 0.11.1 to test total, direct and indi-

rect effects of attachment dimensions to SF through symp-
tom severity. Rosseel39 describes the mediation analysis in 
JASP. Attachment dimensions were introduced as predictors. 
Symptom severity (PANSS total score) was introduced as the 
mediator variable. SF areas were introduced in each model as 
the target output (predicted variable). Command options to 
calculate estimates were turned into standardised estimates, 
and missing values were handled as Full Information Maxi-
mum Likelihood. Testing whether an indirect effect exists, the 
bootstrap method (1000 replications) was applied. The confi-
dence intervals were then computed using the bias-corrected 
percentile method, as suggested by Biesanz et al.40

(see FOOTNOTE 1)1.

RESULTS

Table 1 shows the demographic and clinical characteris-
tics of the participants. The clinical group was drawn mainly 
up of men, but a gender difference was not significant. No 
differences in age were found. Differences in all SF areas 

1	  Child traumatism was removed from the mediation analyses 

because collinearity problems prevent to run the bootstrap method.

Figure 1 Attachment styles. Primary and 
secondary strategies

Clinical Control t/ χ2

Age1 36.33 (9.28) 36.19 (10,79) 0.06

Gender2 Male 33 (76.7) 22 (61.1)
2.26

Female 10 (23.3) 14 (38.9)
Education2 Elementary 12 (27.9) 5 (13.9)

8.79*Middle 21 (48.8) 11 (30.6)
University 10 (23.3) 20 (55.6)

Marital 
status2 Single 30 (69.8) 11 (30.6)

12.52**Partner 11 (25.6) 23 (63.9)
Separated 2 (4.7) 2 (5.6)

Employment2 Active/
student 10 (23.3) 29 (80.6)

26.91***Unemployed 14 (32.6) 5 (13.9)
Pensioner 19 (43.2) 2 (5.6)

SFS-R Total 21.95 (4.64) 32.14 (1.46) -13.62***
Social isolation 3.53 (1.10) 6.00 (0.00) -14.71***
Interpersonal 
communication 5.63 (2.51) 9.64 (1.02) -9.59***

Independence-execution 6.63 (1.98) 8.97 (0.17) -7.75***
Independence-competence 6.16 (1.53) 7.53 (0.74) -7.75***
PANSS Positive1 14.02 (5.66)
PANSS Negative 15.37 (5.50)
PANSS Gen. 
Psychopathology 29.21 (7.93)

TOTAL PANSS   58.37  (16.19)

1 	 Mean (Standard deviation). 2 N (%). SFS-R: Social Functioning Scale Reduced. 
PANSS: Positive and Negative Syndrome Scale. * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 1 Demographic and clinical 
characteristics of the sample
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were found with large effect sizes. All CAMIR-R’ dimensions 
follow a normal distribution (except parental interference) 
within the clinical group.

CAMIR-R’ internal consistency indexes 

Cronbach’ alpha coefficients were calculated to test the 
adequacy of CAMIR-R. The results indicated that the instru-
ment is reliable for use in patients with psychosis: Secure 
attachment (ɑ = 0.90); Family concern (ɑ = 0.76); Parental 
interference (ɑ = 0.78); Parental permissiveness (ɑ = 0.63); 
Self-sufficiency (ɑ = 0.64) and Childhood trauma (ɑ = 0.81). 
The value of parental authority was not adequate (ɑ = 0.45), 
so it was not used in the analyses. Alpha coefficients from 
0.63 to 0.90 were considered appropriate for scales of less 
than eight items.

Differences in attachment styles and dimensions

Table 2 shows the comparisons between groups. The clin-
ical group obtained a higher mean on insecure attachment 

with a more avoidant than preoccupied style. Student’s 
t-test indicated significant differences between groups in 
all the CAMIR-R dimensions, except parental permissiveness, 
with moderate to large effect sizes (Cohen’s d). 

Bivariate correlations

No correlation between CAMIR-R dimensions and PANSS 
scales were found within the clinical group, except for self-
sufficiency to general psychopathology subscale (r = 0.25; p 
< 0.05). Gender (male) correlated with the PANSS negative 
(r = 0.29; p < 0.05) and PANSS general psychopathology (r 
= 0.30; p < 0.05). Years of evolution since the onset of the 
disease correlated with the employment status (r = 0.72; 
p < 0.001), family concern (r = 0.46; p < 0.01) and self-
sufficiency (r = 0.39; p < 0.01). 

(see FOOTNOTE 2)2.

Table 2a. Comparison in attachment styles

Attachment style Clinical1 Control

Secure attachment 11 (26.2%) 24 (66.7%)

Insecure attachment 31 (73.8%) 12 (33.3%)

Preoccupied 13 (31.0%) 2 (5.6%)

Avoidant 18 (42.9%) 10 (27.8%)

1 One subject lost by the system.

Table 2b. Differences in CAMIR-R' attachment dimensions
Dimensions Clinical Control t Cohen d

Mean (SD) Mean (SD)

Secure 41.12 (15.24) 52.11 (5.86) -4.32** 0.95

Family concern 49.38 (12.11) 37.20 (10.49) 4.71** 1.08

Interference 56.11 (13.18) 46.65 (9.88) 3.62* 0.81

Permissiveness 61.97 (15.18) 56.96 (10.28) 1.73 0.39

Self-sufficiency 55.29 (10.91) 48.64 (7.83) 3.12* 0.70

Child traumatism 67.17 (15.80) 47.87 (6.14) 7.30** 1.61

* p < 0,01; ** p < 0,001

Table 2 Comparison between groups in attachment styles and dimensions

2	 The employment situation was considered as a nominal variable (1. active; 2. unemployed; 3. pensioner) but it would be understood as a 
continuum where condition 1 is the most satisfactory, and condition 3 is the least satisfactory. Therefore, positive relations mean a worse 
situation.
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Table 3 shows the bivariate correlations between CAMIR-R 
and SFS-R  (n = 79).

Table 4 shows the correlation matrix (n = 43).

Predictors of social functioning

PANSS general psychopathology and parental interfer-
ence conformed the best model [F (4, 38) = 4.18; p = 0.007] 
to predict general SF. Family concern predicted more social 
isolation [F (3, 39) = 2.95; p < 0.05]. Negative symptoms 
predicted worse interpersonal communication [F (3, 39) = 

2.52; p = 0.07] and, added to parental permissiveness, pre-
dicted a worse independence-competence [F (4, 38) = 4.86; 
p = 0.003]. Educational level was inversely predicted by pa-
rental permissiveness and child traumatism [F (4, 38) = 4.30; 
p = 0.006]. Age and family concern inversely predicted the 
employment status [F (4, 38) = 10.82; p < .0001]. Table 5 
summarizes the regression models.

Mediation analyses

Table 6 shows the bootstrapping analyses of direct, indi-
rect, and total effects from attachment dimensions to SF via 

Secure Concern Interfer. Permiss. Self-suf. Trauma

SFS-R Total 0.36*** -0.47*** -0.22* -0.20* -0.27** -0.48***

Social isolation 0.34** -0.53*** -0.32** -0.20* -0.27** -0.53***

Communication 0.33** -0.42*** -0.18 -0.10 -0.27** -0.44***

Independence-exec. 0.22* -0.29** -0.13 -0.15 -0.21* -0.32**

Independence-com. 0.25* -0.27** -0.14 -0.26* -0.06 -0.27**
1 	 CAMIR-R: Secure attachment; Family concern; Parental interference; Parental permissiveness; Self-sufficiency; Child traumatism. 2 SFS-R: Social 

functioning (SF Total score); Social isolation; Interpersonal communication; Independence-execution; Independence-competence. *p < 0.05; ** 
p < 0.01; ***p < 0.001 (2-tailed).

Table 3 Bivariate correlations between CAMIR-R1 and SFS-R2 (n = 79)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 General SF —                  

2 Isolation 0,79*** —                 

3 Communic 0,71*** 0,71*** —                

4 Indep-exec 0,46** 0,07 -0,19 —               

5 Indep-comp 0,71*** 0,42* 0,26* 0,34** —              

6 Education 0,01 0,06 -0,05 -0,01 0,09 —             

7 Employment -0,27* -0,29* -0,10 -0,18 -0,22 -0,27* —            

8 Years onset -0,16 -0,13 -0,06 -0,10 -0,17 0,06 0,72*** —           

9 PANSS P -0,37** -0,24 -0,29* -0,19 -0,24 0,21 0,15 -0,00 —          

10 PANSS N -0,39** -0,19 -0,27* -0,09 -0,49*** -0,12 0,09 0,20 0,25 —         

11 PANSS G -0,46** -0,19 -0,22 -0,33* -0,47*** -0,02 0,14 0,07 0,69*** 0,55*** —        

12 PANSS T -0,51*** -0,26 -0,31* -0,27* -0,51*** 0,02 0,17 0,12 0,79*** 0,71*** 0,93*** —       

13 Secure 0,00 -0,03 0,03 -0,06 0,08 0,08 -0,04 -0,04 0,09 0,01 0,04 0,09 —      

14 Concern -0,18 -0,34* -0,14 0,03 -0,10 -0,19 0,58*** 0,51*** 0,13 0,17 0,14 0,19 0,18 —     

15 Interference 0,21 0,00 0,21 0,20 0,05 -0,15 0,29* 0,19 -0,01 0,03 0,12 0,06 -0,04 0,40** —    

16 Permissiveness    -0,08 -0,09 0,08 -0,06 -0,22 -0,43** 0,06 -0,17 0,04 -0,14 0,19 0,07 0,17 -0,03 0,08 —   

17 Self-sufficiency -0,06 -0,03 -0,13 -0,04 0,10 -0,13 0,21 0,30* 0,16 0,10 0,27* 0,22 -0,34* 0,33* 0,35* -0,00 —  

18 Traumatism 0,10 0,01 0,05 0,12 0,07 -0,31* 0,17 0,03 -0,16 -0,19 -0,10 -0,17 -0,72*** 0,17 0,35* 0,02 0,45** — 
* p < 0,05; ** p < 0,01; *** p < 0,001,

Table 4 Correlation Matrix (N = 43)
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symptom severity. Family concern and parental interference 
were significantly linked to general SF. After testing whether 
indirect effects exist, total effects remained significant. Fig-
ure 2 shows the model with paths from attachment dimen-
sions to general SF via symptom severity as mediator. The 
model explained 38% of the variance in general SF.

Mediation analyses for each specific SF area showed 
that family concern was linked to social isolation and, after 
testing whether indirect effects exist, total effects remained 
significant (β = -0.46; p < 0.01). Parental interference was 
linked to interpersonal communication (β = 0.34; p < 0.05). 
Secure attachment and parental permissiveness linked to 
independence-competence, but their effects were mediated 
by symptom severity. Nevertheless, total effects for parental 
permissiveness remained close to significant levels (β = -0.28;  

p = 0.06). Parental permissiveness was linked to educational 
level (β = -0.47; p < 0.001), and family concern was strong-
ly linked to employment status, regardless of symptoms (β = 
0.61; p < 0.001). 

DISCUSSION 

The instrument we focused on to assess attachment pat-
terns (CAMIR-R) obtained good internal consistency coeffi-
cients and is considered reliable to use in samples of persons 
with schizophrenia-spectrum disorders. As expected, at-
tachment differentiates between people with psychosis and 
healthy population, with an insecure attachment style in 
people with psychosis. However, we do not find specific rela-
tions between psychotic dimensions and attachment styles. 
Moreover, attachment dimensions predict several SF areas 

Predicted variable: General social functioning

Model Predictor B β R² Change in R² p-value

3 Psychopathology -0,31 -0,53 0,23 0,23 0,001

Parental interference 0,10 0,28 0,30 0,08 0,050

Predicted variable: Social 
isolation
Model Predictor B β R² Change in R² p-value

2 Family concern -0,04 -0,40 0,19 0,14 0,015

Predicted variable: Interpersonal communication

Model Predictor B β R² Change in R² p-value

2 PANSS negative -0,17 -0,36 0,16 0,12 0,023

Predicted variable: Independence-competence

Model Predictor B β R² Change in R² p-value

3 PANSS negative -0,15 -0,53 0,25 0,22 < 0,001

Parental permissiveness -0,13 -0,32 0,34 0,09 0,027

Predicted variable: Educational level

Model Predictor B β R² Change in R² p-value

3 Parental permissiveness -0,02 -0,42 0,22 0,17 0,004

Child traumatism -0,01 -0,31 0,31 0,09 0,029

Predicted variable: Employment status

Model Predictor B β R² Change in R² p-value

3 Age 0,04 0,40 0,31 0,31 0,003

Family concern 0,03 0,41 0,45 0,15 0,002

B: non-standardised coefficients, β: standardised coefficients, All models included contributions of gender and age,

Tabla 5 Summary of the linear regression models
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and do it regardless of psychotic symptoms. Differences be-
tween groups in all SF areas were found with large effect 
sizes, indicating relevant impairments in SF in persons with 
psychosis. As well, gender (male) predicts symptom severity.

The results show an insecure attachment style in the 
clinical group with a higher percentage of avoidant style, 
according to previous reviews7,8,19. A recent review highlight 
evidence of associations between insecure attachment styles 
and the overall severity of psychotic symptoms41. Negative 
symptoms of schizophrenia often present as “avoidant” types 
of behaviour and result in a lack of meaningful interpersonal 
relationships29. Moreover, higher scores in child traumatism 
differentiate people with psychosis from the healthy popu-
lation, according to the high rates of attachment disrupting 
events that individuals with psychosis tend to experience2,20. 
Exposure to traumatic life experiences can significantly 
impact the pathogenesis of psychotic experiences as a pre-

Figure 2 Model with paths from attachment 
dimensions to General Social Functioning 
(SF) via symptom severity as mediator

Attachment dimensions (family concern and parental interference) are linked 
to SF, regardless of symptoms. The model explains 38% of the variance in 
general SF. PANSS: Total score (symptom severity).  * p < 0.05; ** p < 0.01.

Table 6 General social functioning. Mediation Analysis

Table 6a. Direct effects  					     	 	  

95% CI

Est SE z p Lower Upper

Secure attachment → SF 0.16 0.14 1.14 0.25 -0.18 0.63 

Family concern → SF -0.28* 0.15 -1.92 0.05 -0.60 0.15 

Interference → SF 0.33* 0.14 2.39 0.02 -0.01 0.69 

Permissiveness → SF -0.11 0.13 -0.84 0.40 -0.40 0.13 

Self-sufficiency → SF 0.10 0.15 0.66 0.51 -0.24 0.50 

Table 6b. Indirect effects 	  

95% CI

Est SE z p Low Up

Secure attachment → PANSS → SF -0.06 0.09 -0.70 0.49 -0.22 0.16 

Family concern → PANSS → SF -0.06 0.09 -0.69 0.49 -0.34 0.12 

Interference → PANSS → SF 0.04 0.09 0.41 0.68 -0.13 0.25 

Permissiveness → PANSS → SF -0.03 0.08 -0.39 0.70 -0.20 0.14 

Self-sufficiency → PANSS → SF -0.11 0.09 -1.17 0.24 -0.35 0.12 

Table 6c. Total effects 	  	  	 		  		  	  

95% IC

Est SE z p Lower Upper

Secure attachment → SF 0.10 0.17 0.61 0.54 -0.24 0.71 

Family concern → SF -0.34* 0.17 -2.00 0.05 -0.67 0.13 

Interference → SF 0.37* 0.16 2.25 0.03 -0.06 0.78 

Permissiveness → SF -0.14 0.15 -0.92 0.36 -0.44 0.13 

Self-sufficiency → SF -0.01 0.17 -0.06 0.95 -0.38 0.46 
Delta method standard errors, bias-corrected percentile bootstrap confidence intervals.

PANSS: PANSS Total score (symptom severity). SF: General social functioning. Est: Estimates (standardised coefficients). SE: Standard error. CI: Confiden-
ce interval. Bold characters mean significant effects. * p < 0.05.
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cipitating or exacerbating factor and can lead to psychosis 
through many pathways that intersect with other genetic 
or environmental risk factors42. Having suffered traumatic 
experiences is related to the development of psychosis but 
not necessary to symptom severity43. When we consider the 
complete sample, secure attachment positively correlates 
to all SF areas. Family concern (preoccupied attachment), 
self-sufficiency (avoidant attachment) and child traumatism 
relate to worse SF. How attachment style differences are 
expressed in real-time as individuals navigate their real-life 
settings has remained an area mostly untapped by research 
in the field44. Our results are consistent with recent findings 
demonstrating how predictions derived from attachment 
theory play a role in the natural flow of real-life44. Previ-
ous works demonstrate a significant positive association 
between preoccupied attachment and symptom severity45,46. 
Contrary to this previous literature, the preoccupied attach-
ment does not correlate with positive or negative symptoms, 
but self-sufficiency (representing avoidant style) correlates 
to general psychopathology. As cited above, symptoms of 
schizophrenia often present as “avoidant” types of behav-
iour29. 

General psychopathology predicts worse general SF, 
while parental interference predicts better outcomes in it. 
According to Balluerka et al.32, this dimension refers to the 
ambivalence with the attachment figures and is related to 
the preoccupied attachment style. Although people with a 
preoccupied attachment style may have maladaptive inter-
personal patterns, their continued engagement in social re-
lationships may act as a buffer against symptoms becoming 
clinically significant47 and, due to the characteristics of the 
sample (most long-term stable patients), we might suppose 
that family relationships would be able to provide enough 
social support. Findings also demonstrate that persons who 
experienced preoccupied attachment tend to have higher 
levels of social isolation8. The family concern is associated 
with preoccupied attachment and is characterised by the 
perception of intense separation anxiety of loved ones and 
an excessive current concern for attachment figures. The 
person avoids moving away from them by hyperactivating 
his/her attachment system; this scheme aims to maintain 
proximity and ensure the accessibility of their attachment 
figures28.

Moreover, family concern predicts worse employment 
status and is related to the years since the onset of the dis-
ease, negatively impacting the employment situation. Thus, 
separation anxiety hinders personal autonomy. However, 
other studies find that most individuals with an avoidant 
attachment pattern also lack flexibility in relationships and 
are very isolated48. We find that negative symptoms pre-
dict worse interpersonal communication and lower levels 
of independence-competence in daily life, according to the 

previous studies29. Parental permissiveness is also related to 
less independence-competence and is the best predictor of a 
worse educational level. This dimension refers to the memo-
ries of having suffered from a lack of limits and insufficient 
parental guidance in childhood. This parental representation 
is typical of an insecure style28. Persons who remember hav-
ing adequate limits during childhood achieved a better ed-
ucational level.

Beyond the findings discussed above, the direction in 
which attachment dimensions influence SF is an important 
question to clarify. Some works have investigated whether 
insecure attachment and cognitive biases serve as media-
tors between traumatic life events and psychotic-like expe-
riences in non-clinical samples16 and others, in line with the 
theory of an affective pathway to psychosis after exposure 
to childhood trauma, suggest multiple paths between trau-
ma and psychosis using a network and pathway analyses49. 
Nevertheless, on that point is not enough research about the 
direct influence of attachment on SF. In the current study, 
we conducted mediation analyses to explore pathways from 
attachment dimensions to SF via symptom severity as a me-
diator. According to our hypothesis, the analyses confirm 
that several attachment dimensions are linked to SF, regard-
less of symptoms. The overall model explains 38% of the 
variance in general SF. The detailed models for specific SF 
areas demonstrate how the family concern is linked to social 
isolation and employment status, regardless of symptoms. As 
well, parental interference is linked to interpersonal commu-
nication and parental permissiveness to the educational lev-
el. Despite its potential role as a predictor of SF, attachment 
only accounts for a limited part of real-life functioning, and 
thus, more research is needed to clarify this issue. Previous 
findings indicate that the interplay between neurocognition, 
cognitive biases, self-disturbances and insecure attachment 
may be of outstanding importance in the onset of psychotic 
experiences43,50 and social functioning in persons with schiz-
ophrenia-spectrum disorders51.

Limitations and future research

Our study presents some limitations. First, the small 
sample size does not allow us to generalise the results eas-
ily. Likewise, a significant portion of clinical subjects was 
long-term patients treated in psychosocial rehabilitation 
services, and younger patients or those with early psychosis 
episodes would be underrepresented in the sample. Anoth-
er limitation is the cross-sectional design that hinders the 
determination of causal relationships since it is impossible 
to know whether the attachment experiences that patients 
remember preceded the disease or, on the contrary, the dis-
ease modified the attachment-related cognitions and mem-
ories. Nevertheless, previous studies have demonstrated that 
retrospective self-reports can be used to assess attachment 
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disrupting events reliably43. Finally, no measure of adherence 
to treatment or specific data about non-pharmacological 
interventions were available, which is another limitation.

Future research should address how attachment relates 
to the development of psychosis and the interaction among 
attachment dimensions, basic and social cognitive domains 
or other environmental risk and protective factors. Attach-
ment patterns account for a limited part of real-life func-
tioning, and therefore, there is a need to investigate them 
more ecologically, using better measures, longitudinal de-
signs, more appropriate samples and testing additional mod-
erators to improve these limitations.

Main findings

Social functioning is highly impaired in persons with 
schizophrenia-spectrum disorders. As far as we know, this 
is the first study that uses the CAMIR-R to assess attach-
ment styles in people with psychotic disorders. The instru-
ment demonstrated suitability for use in psychotic samples, 
showing acceptable internal consistency indexes. Moreover, 
our findings support our hypotheses: according to the liter-
ature, persons with psychosis show an insecure attachment 
pattern with higher scores in all dimensions and a higher 
prevalence of the avoidant style. Most previous studies fo-
cused on the relationships between attachment styles and 
psychotic symptomatology, but their results remain unclear. 
Our results suggest that having suffered insecure attach-
ment is related to the vulnerability to develop psychosis, but 
not necessary to symptom severity. 

General psychopathology, negative symptoms and some 
attachment dimensions predict a worse social functioning. 
Parental interference may act as a protective factor to keep 
a better social functioning, but separation anxiety hinders 
personal autonomy, explaining why patients with higher 
levels of family concern tend to have more social isolation 
and worse employment status. Finally, persons with psycho-
sis who remember having adequate limits during childhood 
tend to be more competent and autonomous in their dai-
ly-life activities and achieve a better educational level. 

Beyond that, our findings highlight a direct link between 
attachment and social functioning in schizophrenia-spec-
trum disorders. The methodology of the study, using medi-
ation analyses, allows concluding that several attachment 
dimensions influence social functioning, regardless of symp-
tom severity. 

Clinical implications

If attachment dimensions predict social functioning in 
individuals with schizophrenia-spectrum disorders, attach-

ment assessment would be required. Interventions in some 
patients to strengthen attachment bonds and modify inter-
actional patterns may effectively prevent them from de-
veloping psychosis or improving psychosocial skills in real 
life6. It could be important for clinicians to identify patients’ 
attachment styles. According to Strand et al.45, such knowl-
edge would help professionals better understand the per-
sons’ capacity to handle the distress and address interven-
tions aiming to target each patient’s specific needs.
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